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A variety of educational materials have been devised and instruc-
tional techniques developed recently for classroom use with mentally 
retarded children. Many represent attempts by special educators and 
psychologists to deal creatively with the varied and unique special 
educational needs of the retarded, and to provide methodologies that 
will increase the performance of these children to levels heretofore 
unattainable with regular class procedures. 
One such development that holds promise for accomplishing this 
goal -- that is, making special education "special," -- is programmed 
instruction. It represents an empirically-based instructional technique, 
that is, in my view suited to the characteristics of many mentally re• 
tarded children and to the needs of special educators to learn how 
children learn. It forces teachers to present material in small steps 
with which the children can deal successfully and to which they can 
respond, thereby requiring their active participation. It provides 
them confirmation of their responses, allows them to proceed at their 
own pace and provides the teacher with an exact written protocol of 
their responses. With this record of the children's successes and 
failures, the program can be reviewed and improved for subsequent 
use. 
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A number of studies, reviewed in CHAPTER II, have been conducted 
testing the effectiveness of programmed instruction with typical regular 
class and mentally retarded children. Many were concerned, in large 
part, with comparing one group of children using programmed instruction 
with another engaged in a "conventional" teaching program. Another line 
of research has been interested in testing the effectiveness of programmed 
instruction in relation to selected characteristics of the children, e.g., 
sex, achievement level, intelligence, etc. 
The results of many "effectiveness" studies comparing one technique 
with another seem equivocal, with the superiority of one technique over 
another not clearly indicated; however, much of the evidence suggests 
that when carefully constructed and revised programs are used, children 
learn more in shorter periods of time with programmed instruction than 
with "conventional" teaching methods (Malpass, Hardy, Gilmore & Williams, 
1964; Bradley & Hundziak, 1965; Rainey & Kelly, 1967). They do not, 
though, all seem to do equally as well. Programmed instruction seems 
more effective with some children than with others. 
After reviewing the literature and personally using progrananed 
instruction with mentally retarded children, this writer feels that the 
effectiveness of this instructional technique has been demonstrated and 
that future research should be directed toward increasing its effective-
ness through the study of its presentation under varied conditions and 
in relation to the characteristics of the children. 
During the 1964-1965 school year this writer conducted a "pilot" 
study with a population of mentally retarded children. At that time, 
I administered to 155 children attending academic classes at the 
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Walter E. Fernald State School a program prerequisite screening battery 
for Grolier's Time Telling Program. The battery consisted of three tests 
and measured the childrens' ability to: (1) read 46 words used in the pro-
gram, (2) count by S's to 55 and (3) tell time. Of the 155 children 
tested, it was found that most who could read the words could tell time. 
Most of those who could not tell time could not read the words and so 
could not be placed in the program. Of the 155 children, there were 
eight who met the following criteria: 
1. Able to read all 46 words. 
2. Able to count by S's to 55. 
3. Unable to tell time at all. 
These eight children were selected from the total group adminis-
tered the prerequisite battery of tests and were given progranned 
instruction in time telling. This consisted of Grolier's Time Telling 
Program (an advanced first grade and second grade level linear program 
consisting of 450 frames) presented on a MIN/MAX III teaching machine. 
Post testing revealed that one-half (4) of the children made sig-
nificant improvement in their ability to tell time and one-half (4) 
made no improvement at all. 
While it appeared that the eight children selected for programmed 
instruction were similar with respect to prerequisite skills for this 
particular program, they were dissimilar with respect to other charac-
teristics: Age, Mental Age, Intelligence, Academic Achievement Level, 
etc. The program's effectiveness was variable: some children did very 
well, some didmt make any gains. Several questions suggest themselves: 
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Could the effectiveness of progranmed instruction be increased by 
changing the conditions under which it was presented? 
Would differences in reinforcement and teacher variables make a 
difference? 
was its effectiveness related to particular characteristics of the 
children? 
A review of the research in the field and this limited "pilot" 
study experience led to the present dissertation study. It represents 
an attempt to take a step in the direction suggested by these questions. 
Theory of Programmed Instruction 
Most programmed instruction as we know it today is descended from 
behavioral science and learning theory and is based on the principles of 
learning developed by B. F. Skinner at Harvard University. This is par-
ticularly true of linear programs, the major type used with mentally 
retarded children. The principles derived from his laboratory studies 
with animals have been extended and extrapolated to classroom situations 
in the form of programmed instruction. Skinner's (1954) first paper on 
teaching machines discusses the principles of learning from the laboratory: 
the Law of Effect (an act may be altered in its strength by its conse-
quences), and the shaping and maintenance of behavior through reinforcement 
schedules. Further discussion on specific types of teaching machines and 
the particular types of learning possible is presented in a later paper 
(Skinner, 1961). 
Programmed instruction is a method of individualized instruction 
based on sound psychological principles of learning and a relatively new 
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educational technology. 
The principles on which programmed instruction is based can be 
briefly described as follows: 
1. The material to be learned is presented in small steps (frames), 
carefully constructed and sequenced, with each building upon what has been 
learned previously. 
2. Provisions are made for active responding by the student. He is 
required to "construct" a written response or to select one of several 
multiple choice answers. He is, therefore, not a passive listener but an 
involved participant. The linear program used in this study requires 
"constructed" responses. 
3. Confirmation (reinforcement) or correctionof the response is 
immediate. The student is made aware of the correctness of his response 
directly after he makes it on each frame in the program. 
4. Students may proceed at their own rate thus provision is made 
for individual differences in rate of learning. 
5. Program testing, revision and improvement is possible on the 
basis of an analysis of the student's responses to a program. Response 
protocols indicate points of difficulty and suggest changes for sub-
sequent revisions of the program. 
Statement of the Problem 
The purpose of this study is to test the effectiveness of pro-
grammed instruction, utilizing teaching machines, with mentally 
retarded children and youth. It is concerned with the following 
questions: 
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1. Under what conditions is programmed instruction most effective? 
The conditions studied are (1) High Vs. Low Reinforcement, (2) High vs. 
Low Amounts cf Time the Teacher Spends with the Children, and (3) High vs. 
Low Teacher Compatibility. An explanation and elaboration of these 
"factors" will be given in detail in CHAPTER III. 
2. What relationships exist between selected learner characteristics 
of mentally retarded children and the effectiveness of programmed in-
struction? The selected learner characteristics for this study are: 
Chronological Age, Mental Age, I.Q., Sex, Visual Perception, Auditory 
Discrimination, Reading Grade Level, Spelling Grade Level, Arithmetic 
Grade Level, Program Pre-Test scores, Time to Complete the Program 
(Minutes), and the Number of Errors Made on the Program. Definitions 
of these variables and their measurement will be discussed in CHAPTER 
III. 
Scope of the Study 
This study was conducted in the Programmed Instruction Classroom 
at the Walter E. Fernald State School in Waltham, Massachusetts during 
the latter part of the 1967-68 school year. Initially, 80 pupils 
ranging in age from 10 to 21 years of age were selected from a 
"pool" of 179 to participate as subjects. There were 48 boys and 
32 girls. Of the 80, 77 subjects completed the program and the 
battery of tests for the study. Three subjects (boys) were lost to 
the study: one ran away from the School, one went home and was on 
an "extended visit" status and the other was placed on a work assign-
ment in the community. The methods used to screen the population at the 
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School and the final selection of the subjects will be discussed in 
CHAP'fER III. 
In addition to the subjects, eight teachers employed at the 
School participated in the study. Each had two groups of five 
children, and met daily for one hour with one of the groups (the 
other on alternate days) from March 4, 1968 to June 10, 1968. There 
were sixteen groups in all. Eight of these were scheduled to meet 
with the eight teachers for one hour each from 8:00 A. M. to 5:00 
P. M,, and the other eight to meet with the same teachers on alternate 
days during the same hours. Each group, therefore, met with its 
teacher every other day. The criteria used in selection of teachers 
will be discussed in CHAP'fER III, 
Definition of Terms 
Descriptions of the tests used and definition of the variables 
studied will be presented in CHAPTER III. In addition to these, there 
are a number of terms used throughout this dissertation which need to 
be explained and defined at the outset. 
They are: 
Program 1 - The 'l'MI - Grolier self-tutoring course Modern English: 
First Steps in Reading for Meaning, second edition, 1963. 
Teaching Machine2 - The Modern Teaching Associates' MTA-400 Scholar 
Teaching Machine. 
1this is a linear program on which the pupils pursue a straight 
course throughout, responding to every frame with no deviations or 
reversals. The pupils' response to each frame is immediately confirmed 
as they progress from frame to frame. Characteristics of the program 
are discussed in CHAPTER III. 
2specifications of the teaching machine are discussed in CHAPTER 
III. 
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Mentally Retarded Pupils - Children and youth ranging in age from 
10 to 21, who had been diagnosed and classified as mentally retarded in 
the records of, and resident in, the Walter E Fernald State School, 
Waltham, Massachusetts. 
Teachers - Regularly employed Institution School Teachers at the 
Walter E. Fernald State School. 
Programmed Instruction Classroom - The room in which each teacher 
met daily with a group of five subjects. It was situated on the second 
floor of the School House Building, at the Walter E. Fernald State 
School, contained five students' desks on which were placed the 
teaching machines, five chairs, a teacher's station in the corner 
and had adjoining a lavatory and closet where materials for the study 
were stored. The students' desks were arranged in a circle with each 
student facing away from the center. This provided the teacher with 
greater opportunity to check responses and give needed assistance than 
did other arrangements previously attempted. 
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CHAPTER II
REVIEW OF RELATED RESEARCH 
Interest by psychologists and special educators in improving in-
struction for, and studying, the learning processes of mentally retarded 
children has stimulated a number of teaching machine and programmed 
instruction studies, particularly since 1960. Stolurow (1961) in an 
early review of research on exceptional children describes four studies 
which attempted to use teaching machines with mentally retarded children. 
In one a simplified typewriter-like machine with four keys and a small 
display unit revealing color patches was designed. Another compared 
five methods of teaching reading skills to the mentally retarded. The 
third was concerned with comparing a prompting and a confirmation pro-
cedure; and the last with the teaching of English grammar to seventh 
grade slow learners. In a later review, Stolurow (1963) lists and 
describes fourteen programmed instruction studies in progress at the 
time using mental retardates as subjects. Seven of them dealt with 
reading, spelling, and language arts, five with arithmetic and one each 
with the following: (a) intelligence and step size, (b) a total program 
for the educable mentally retarded, and (c) inductive reasoning. He 
concluded that programmed instruction with the mentally retarded is 
feasible and may be more efficient than alternatives presently 
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available, particularly in institutions. Watson (1964) offered an 
annotated bibliography of research in programmed instruction with the 
mentally retarded underway at the time or completed in the United 
States. He described 17 studies concerned with evaluating the effective-
ness of programmed instruction and the study of particular program or 
learner variables. Greene (1966) in a more recent, informative, and 
exhaustive review of the research discussed 31 studies of programmed 
instruction in which mentally retarded subjects were used. These were 
divided into program variables, evaluation, and comparison studies and 
discussed in terms of the subject matter content. Malpass (1967) in an 
interesting chapter on the use of programmed instruction with mentally 
retarded children presented a few examples of teaching machines and 
programs and reviews a number of studies in which the mentally retarded 
were used as subjects. He discussed the value and use of programmed 
instruction, particularly in classes for educable mentally retarded 
children. 
The Effectiveness of Programmed Instruction 
with the Mentally Retarded 
The effectiveness of programmed instruction with mentally retarded 
children has been studied in the following ways: 
1. An investigator devises a program and tries to determine the 
amount of the subject matter learned; or 
2. An investigator compares a group of children taught by a 
programmed instruction method with a group taught by a "conventional" 
teaching method. 
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Both of these types of studies in which mentally retarded children 
served as subjects will be reviewed. Only two of these, Bradley and 
Hundziak (1964) and Rainey and Kelly (1967), used commercial programs. 
Bradley and Hundziak (1965) used the TMI Grolier Time Telling 
Program with 15 boys and girls, ranging in age from 13 - 20, in I.Q. 
from 40 - 75, from the Columbus State School. They reported significant 
results (p < .005) from pre to post-test. 
Rainey and Kelly (1967) attempted to assess the effectiveness of 
the TMI Grolier Multiplication and Division Facts Program for teaching 
intermediate educable mentally retarded children when compared to two 
other instructional procedures: (a) rote and (b) understanding. The 
subjects were 82 pupils (53 boys and 29 girls) enrolled in the East St. 
Louis intermediate educable classes. The authors reported a significant 
interaction effect when the subjects (girls) were reading above the 2.3 
grade level. The programmed instruction treatment was more effective 
than either the rote or understanding procedures. 
Ellson, Engle, Barber and Kempwerth (1962) reported a series of 
experiments using residents of the Ft. Wayne State School (Indiana) 
and pupils in the New Haven (Indiana) Public Schools. In two of the 
studies, a picture program and a sentence program for teaching sight 
vocabulary were administered to retarded children. The third was an 
extended test of a sentence program with normal first graders, slow 
readers and retardates. At the end of training performance, gains 
were made by both experimental Ss and by control Ss in the first two 
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studies. In the third the three groups had also gained, but no tests 
of significance are included in the data. The authors reported, how-
ever, that the experiments demonstrated the feasibility of teaching 
reading vocabulary to retarded and normal children by programmed 
learning techniques. They feel there is some evidence of therapeutic 
effect of the programmed learning, i.e., a restoration of previously 
suppressed reading behavior. They report that their experiments also 
indicate that programmed teaching can be carried out by relatively 
untrained tutors and that it is most effective in combination with 
classroom teaching. 
Hewett, Mayhew and Rabb (1966) described a study in which 25 
neurologically impaired, retarded or emotionally disturbed children 
participated as subjects in program designed to teach a 250-word sight 
vocabulary. The words were programmed and presented by means of a 
manually operated teaching machine. At each session the children 
worked with both machine and book. The data indicate that the 
program is successful in bringing nonreading exceptional children 
up to first-grade level. 
Blaclanan, Capobianco, Roats, East, Forcina, Shepherd and Saxton 
(1964) conducted at the Edward R. Johnstone Training and Research Center 
(New Jersey) one of the most carefully controlled studies in programmed 
instruction. The objectives of the study were: (a) to develop and 
program teaching machines for instructing mentally retarded children 
in language and arithmetic, (b) to carry out a series of studies to 
resolve methodological questions about the most effective ways of 
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constructing programs, (c) to compare the achievement of mentally 
retarded children using teaching machines and progranmed instruction 
as a supplement to their regular instruction to comparable groups 
taught by "conventional" special class techniques, and (d) to compare 
in-and-out of school behavioral changes. The project covered 3 years: 
18 months was devoted to the development of the apparatus, 6 months to 
program construction and 1 year to evaluation. The subjects were 36 
institutional residents. Half were assigned to the programmed in-
struction treatment and half to the control treatment. All groups 
improved significantly over the school year in reading and arithmetic. 
There were no significant differences, however, between the improvement 
scores of the machine and non-machine groups on any of the achievement 
scales with the exception of an arithmetic test. The gains of the 
machine group were significantly larger than those of the non-machine 
group. When the two groups were compared on the Behavior Rating Basal 
Scale, there was a significant difference in improvement favoring the 
machine group with the time sampling observations. 
Malpass, Hardy, Gilmore and Williams (1964) conducted a study to: 
(1) evaluate the utility of two automated teaching procedures for helping 
educable mentally retarded children acquire and retain word-recognition 
and spelling skills in contrast to conventional EMR classroom instruction, 
and (2) compare the effectiveness of the particular automated procedures 
selected, i.e., to contrast a semi-automated multiple choice teaching 
machine with a fully-automated typewriter-keyboard teaching machine. 
The sample consisted of 66 children from public school educable classes 
and 33 institutional children matched in triads based on similarity in 
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sex, C. A., M, A. programmed words known, a standardized reading test 
score, length of schooling, and health and socio-economic considerations; 
and, members of each triad were randomly assigned to either the multiple 
choice program, the keyboard program, or the classroom instruction 
groups. The authors concluded that automated instructional procedures 
seem to be effective for helping retarded children acquire word-recognition, 
spelling and reading skills. Both procedures were more effective than 
conventional classroom instruction. However, indiyidual tutoring of Ss 
provided gains in word-recognition and spelling as great as those for 
automated instruction. It was also reported that both automated pro-
cedures engendered high levels of retention in word-recognition and 
spelling. The significantly higher number of words retained under 
automated instruction conditions versus comparable time spent in con-
ventional EMR classroom instruction, the authors feel, commends serious 
consideration of the former over the latter procedures for the purposes 
described. 
Smith and Quackenbush (1960) reported a study in which multiple-
choice teaching machines were used for a full academic year as a 
supplement to regular arithmetic instruction with 23 retarded 
adolescents. The control group (N = 34) consisted of the corres-
ponding population from the preceding academic year. Additionally, 
a second control was established by limiting the use of the machines 
to one subject matter area that was adequately covered by the achieve-
ment test employed. Increases, therefore, for both groups in several 
subject areas could be compared and the effect of the machines in 
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teaching arithmetic could be determined, The difference in arithmetic 
gains was statistically significant while differences in other subject 
areas were not. The authors concluded that the Teaching Aids were useful 
in promoting academic achievement and better motivation. 
Quattlebaum and Merachnik (1963) reported a study in which they 
compared the differences in learning rate in arithmetic computational 
skills between two methods of instruction (small group-teacher in-
struction versus individual programmed instruction) with two groq,s 
of mentally retarded children, five Ss to a group from the Union County, 
New Jersey Regional High School. The control group was given instruction 
via teacher-led small group work, individual workbook method and teacher 
presentation in daily SO-minute sessions. The experimental group used 
the programmed instruction method via TMI Grolier MIN/MAX II Teaching 
Machines and instructional units for 20-minute individual sessions each 
day plus the individual workbook method. At the end of six months no 
significant differences were found between the groups in arithmetic com-
putation and arithmetic reasoning. The authors concluded that machine 
presented programmed instruction seems as effective as teacher presented, 
small group instruction in arithmetic computation for retarded secondary 
students. 
Naumann and Woods (1962) investigated the possibility of, and to 
find guidelines for, the development of a basic automated spelling 
program for educable mentally retarded public school children. Six 
children were given training over a nine-week period on a spelling 
program consisting of 62 words and presented on a manually-operated 
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teaching machine. The authors reported that all subjects except one 
with serious emotional problems responded well to the experience and 
that all subjects showed some gains in the spelling tests, although no 
data is presented. 
Price (1963) compared two automated methods (answer-construct and 
multiple choice) with a conventional teaching method. His subjects were 
36 boys and girls from the Partlow State School and Hospital. He re-
ported that (1) both machine groups and conventional teaching showed 
significant improvement during the course of the addition program, 
(2) the multiple choice machine method resulted in significant im• 
provement during the course of the subtraction program and (3) no 
significant improvement occurred in the answer-construct method or 
conventional teaching groups on subtraction problems. The multiple 
choice presentation of programmed subtraction problems is more effective 
than either the answer-construct or conventional teaching presentations. 
There was also a saving of time reported for the programmed instruction 
conditions. The conventional teaching group spent two semesters or 130 
class periods studying arithmetic while the children in the two machine 
groups averaged 86 class periods. 
In discussing the research in which programmed instruction is com-
pared to a conventional teaching method, Greene (1966, p. 233) says, 
The major argument (against the use of research design in which 
programmed instruction is compared to a conventional teaching 
method) is that the two variables are themselves too ill-defined 
to permit comparison, Just as there is no conventional teaching 
method; there is also no 'programmed instruction method.' 
For example, all of the investigators who carried out comparison 
- 16 -
or program evaluation studies in reading used a different program, and 
no investigator used a published one. The subject who took part in 
the several comparison studies often showed equally wide differences. 
Greene states, "From this one can conclude that the question 'Is pro-
grammed instruction more effective than classroom instruction for 
teaching the retarded' contains not two but three badly defined 
variables." 
Lumsdaine (1965) also warns of the futility of pursuing com-
parison studies and suggests a direction research in this area may 
take. He says, 
The attempt to assess the general worth of any 'method' or 
'medium,' including programmed instruction, really involves 
an essentially meaningless question ... , attempts to compare 
any medium or method with another in the abstract, as to 
support a generalization about the value of the medium or 
method, are inherently foredoomed to failure for the simple 
reason that a good film, for example, will always beat a 
poor lecture and vice versa. Meaningful experiments thus 
must either have the purpose of determining the effects 
produced by specific programs or must seek to test 
propositions-• about the effects of definable, des-
cribable properties of programs. 
A number of studies reviewed here have demonstrated the value 
of programmed instruction for the mentally retarded. Malpass' (1967) 
experience has prompted him to say that, 
Research clearly suggests that retarded children can learn more 
and better and faster by programmed instruction than by con-
ventional EMR classroom techniques. In addition this research 
suggests that much improvement in learning is related to the 
presentation, repetition and feedback conditions that are 
characteristic of effective programming. 
To pursue this line of research, however, is not going to con-
tribute any clarification of the problem. There still remains no 
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clearly defined or understood programmed instruction variable nor, for 
that matter, a "conventional" teaching method variable. There are, 
instead, programmed instruction sequences of varying lengths, degrees 
of difficulty, contents, etc., requiring variable prerequisite skills, 
differing modes of response, etc. The question -- Is programmed in-
struction more or less effective than "conventional" teaching? -- is 
not the one we should be attending to now. Better questions -- How 
can we improve instruction by applying the programming process? How 
can we improve the effectiveness of programmed instruction to enable 
us to achieve our instructional goals? -- should now be attended to. 
The Effectiveness of Programmed Instruction in 
Relation to Student Characteristics 
A new and promising line of research is becoming apparent in the 
literature. Studies are being reported which concern themselves with 
the investigation of the effectiveness of programmed instruction in 
terms of learner characteristics. These, however, have not used the 
mentally retarded as subjects, but rather typical regular class 
children and college students. In a review of this research, Briggs 
(1968) said, 
Recently personality, intellectual and cultural variables in the 
learner are coming to be studied in relation to programmed in-
struction, and 'systems' approaches and multimedia instruction 
have brought more examination of programmed instruction as a 
component of instruction. Also the value of empirical methods 
of developing instructional materials emphasized heavily by 
programmers is coming to be thought of by many as the greatest 
permanent effect of the programmed instruction movement. 
McNeil (1964) used regular kindergarten children on a reading 
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program. There were 72 boys and 60 girls in the study and two treat-
ments (programmed instruction and "usual" classroom instruction). He 
found that boys did better than girls on programmed instruction but not 
as well as girls with female teachers. He found boys did not receive 
equal classroom treatment by the teachers. Programmed instruction pro-
vided frequent and equal opportunity to respond and insured identical 
presentation of reading lessons to both boys and girls. This showed 
an inhibiting effect of teachers in learning by boys and that pro-
grammed instruction compensated for the unconscious bias of human 
teachers. 
Doty and Doty (1964) investigated the effectiveness of programmed 
instruction in relation to five student characteristics -- grade point 
average, creativity, achievement need, social need, and attitude toward 
programmed instruction. 
The subjects were 100 college undergraduates and the program was 
a commercially available unit in physiological psychology. Significant 
correlations were obtained between scores on the achievement test over 
programmed instruction, and GPA, creativity, and social need. When the 
effects of the GPA were partialled out significant correlations were 
obtained between achievement on programmed instruction and social need, 
suggesting the latter is an important variable in the programmed in-
struction situation. It was felt that the study supported the hypothesis 
that effectiveness of programmed instruction varies as a function of 
personality variables. Those who did best were characterized by low 
social needs and high academic ability. 
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Flynn and Morgan (1966) studied anxiety and the effectiveness of 
programmed instruction, and proposed an experimental design for studying 
learner characteristics and programmed instruction. They did not find 
significant interaction between method of instruction and level of test 
anxiety. 
Flynn (1966) investigated the influence of programmed instruction 
upon the learning of college achievers and underachievers. He found 
achievers gained significantly more from pre-test to post-test on 
programmed instruction, with a considerable savings of time over a 
"usual" teaching method. 
Traweek (1964) studied the relationship between certain personality 
variables in learners and their achievement under a specific method of 
instruction, programmed instruction. Based on the theory that an in-
dividual's perceptions of himself and his environment direct and determine 
his behavioral efforts to maintain the best psychological and physical 
balance, thereby providing maximum opportunities for growth. He raised 
the following question: Will programmed instruction on fourth grade 
arithmetic fractions be more effective for students with certain 
personality characteristics than for other students? He found succesful 
students had more tendencies to be test anxious than unsuccessful 
students. They also exhibited more withdrawn tendencies, less tendencies 
to be self-reliant. There were no differences in general anxiety, 
nervous symptoms and I,Q. Students whose personality score irldicated 
poorer adjustment achieved beyond their expected performance level when 
taught by programmed instruction. Programmed instruction seems effective 
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for those students whose personality tests indicate poorer adjustment. 
Kight and Sassenrath (1966) reported high achievement motivated 
students performed better on three criteria (time to complete program, 
number of errors, short-term retention scores) than did students with 
low achievement motivation. High test anxiety subjects worked faster 
and made fewer errors than did low anxiety students but failed to ex-
hibit higher retention scores. 
In a study relating a personality variable to a programming 
variable, Campeau (1965) used a program on earth-sun relationships. 
She found that among fifth grade girls those scoring high on test 
anxiety did best with a program which provided feedback, while those 
low in anxiety did best with a program without feedback (.025 level 
of significance), There was no significant interaction effects for 
boys between these two variables. 
Lublin (1965) reported a study in which college students in an 
introductory psychology course scoring high on autonomy need achieved 
better than those with low need, on progrannned instruction. Autonomy 
need was determined by scores on the Edwards Personal Preference Schedule 
and was interpreted in terms of liking to work alone without interaction 
with a teacher. 
For some students programmed instruction seems to be an effective 
method of instruction and could be used more profitably if more were 
known about the characteristics of these children and the conditions 
under which they learn best. It is clear that all subjects, in the 
studies reported, have not benefited equally from the programmed in-
struction experience. 
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This study will analyze the effects of a specific, commercially-
available program in relation to selected characteristics of mentally 
retarded children and youth. It will study relationships between in-
tellectual, perceptual and academic variables and the effectiveness of 
programmed instruction; and, the conditions under which this in-
structional technique is most effective with these students. 
Research of this type, it is felt, is needed and may provide 
bases for deciding on the most effective use of programmed instruction 
and result in more efficient learning and an economy of time. 
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CHAPTER III 
RESEARCH METHODOLOGY. PROCEDURES AND DESIGN 
This chapter describes the research methodology used and pro-
cedures followed in carrying out the steps of this study. It contains 
a description of the sample, sampling method and selection criteria 
used for the 80 subjects, a description of the method used in selecting 
the eight teachers who participated in the study, definitions of 
variables studied, descriptions of measured employed, the hypotheses 
to be tested, the design of the study and the specifications of the 
equipment and materials used. 
An outline of the sequence of activities that took place at the 
Walter E. Fernald State School is presented in APPENDIX B. 
Data obtained from the administration of the Teacher Questionnaire, 
the ranking of all thirty-one (31) teachers according to their scores, 
and the list of eight teachers finally selected on the basis of their 
scores and an interview with the writer in Teacher Compatibility rank 
order are presented in APPENDIX A. 
Raw data for the experimental sample is also presented in APPENDIX 
A. These tables contain the subjects' chronological ages, mental ages, 
scores on the battery of tests administered, sex, the time it took them 
to complete the program and the number of errors made. 
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Sample and Sampling Method 
This study was conducted at the Walter E. Fernald State School in 
Waltham, Massachusetts during the latter part of the 1967-1968 school 
year. The 80 pupils (subjects) who participated in the study were 
residents, and were selected from the population of the School. The 
eight teachers who participated in the study were employed, and selected 
from the total teaching staff, at the School. 
Subjects 
All pupils of the Sc ool, to age 21, residing in donnitories 
customarily housing children who attend or had attended academic classes 
in the School House and New Wing Buildings were given an individual in• 
telligence test (Peabody Picture Vocabulary Test) and the program Pre-test. 
These two tests were administered to 179 pupils from six dormitory 
buildings: Kelley Hall, Chipman Hall, Bowen Hall, Dowling Hall, East 
Building and North West Building. 
Of these, 89 subjects were considered eligible for inclusion in 
the study. They met the following criteria: 
1. Twenty-one years of age or under. Chronological ages were made 
available, for this study, from the case records in the Administration 
Building. 
2. I.Q. score of 40 or above. I.Q. scores were obtained from the 
Peabody Picture Vocabulary Test administered to the subjects in their 
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dormitory buildings and in the School House. 
3. Inability to read 50% or more of the pre-test words. The pre-
test consisted of 74 flash cards each containing a word from the program. 
This test was also administered in the dormitory buildings and School 
House. 
4. Ambulatory - All children were asked to come to the Programmed 
Instruction Classroom to determine their capability in this regard. Only 
two were eliminated because of gross motor of sensorimotor difficulties: 
one had difficulty in negotiating the stairs in the School House and the 
other with making the required construction (written) responses in the· 
space provided with a pencil. 
5. Sufficient vision and hearing to perform required tasks. A 
clinical determination of this was made during testing by requiring 
subjects to respond to letters the size of those used in the program 
frames and to repeat sounds made by the examiner. Sufficient auditory 
and visual acuity was considered a necessary condition for inclusion. 
Ninety children and youth of the original pool did not meet the 
criteria and were, therefore, considered ineligible for the study, for 
these reasons: 
61 could read more than 507. of the pre-test words; 
11 had I.Q. scores below 40; 
7 wouldn't cooperate sufficiently to assure 
reliable performance; 
3 had serious speech problems; 
2 were insufficiently ambulatory; 
2 had serious hearing problems; 
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1 was discharged; 
1 went home for a visit, became ill, and re-
mained there for two months; 
1 was under heavy medication in the building; 
and, 
1 became ill and went to the hospital 
The remaining 89 children and youth were considered eligible for 
the study. They ranged in age from 10 to 21, and in I.Q. score from 
42 to 95. There were 52 boys and 37 girls. This group was stratified 
along three levels of C.A., and three levels of I.Q. See TABLE I. 
TABLE I 
THE 89 ELIGIBLE SUBJECTS, FRCJ,I WHICH FINAL SAMPLE 
WAS DRAWN,STRATIFIED ALONG THREE LEVELS 
OF C.A. AND I.Q. 
C.A. 42-59 60-77 78-95 
Girls 3 Girls 1 Girls 
10-13-11 Boys 11 Boys 9 Boys 
Total 14 Total 10 Total 
Girls 16 Girls 4 Girls 
14-17-11 Boys 4 Boys 17 Boys 
Total 20 Total 21 Total 
Girls 12 Girls 0 Girls 
18-21-11 Boys 6 Boys 1 Boys 










The I,D. number of each subject was placed in each cell according 
to age and I.Q. scores. The number of males and females and total 
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subjects falling into each cell is indicated in TABLE I. Stratified 
random sampling was then accomplished by assigning 80 of the 89 I.D. 
numbers to the 16 groups. 
A 5" x 811 data card for each subject recorded his name, sex, date 
of birth, classroom number, dormitory building, teacher, group number 
and scores from all tests given before and during the study. These 
cards were placed in alphabetical order and each was assigned an I,D. 
number. The first card 1, the second 2, etc., to 89. From the data 
recorded on these cards and starting with I.D. Number l, each I.D. was 
placed into the appropriate cell (TABLE I) according to the subjects 
chronological age and I.Q. score. 
The first 1.0. number in the first cell was assigned to the 
first study group, the first 1.0. number in the second cell (pro-
ceeding vertically) was assigned to the second group, etc. This 
procedure was followed until each of the 16 groups had five subjects. 
The remaining nine subjects were not included in the study. 
It assured equalization of age and I.Q. in all groups, and re-
sulted in a distribution of each of these two variables in all groups. 
There was no confounding, therefore, due to "high I.Q. 11 groups, "older" 
groups, "low I.Q. 11 groups or "younger" groups. 
An analysis of variance test for pre-test scores revealed no 
statistically significant F ratios between the groups suggesting random 
assignment to groups and indicating equality with regard to this 
variable. See TABLE XI, CHAPTER IV. 
Shortly after the study began three subjects were lost: one ran 
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away from the School, one went home and was on "extended visit" status, 
and the other was placed on a work assignment in the community. The 
remaining 77 subjects completed the program and the battery of tests. 
Fifty-nine subjects attended school and 18, who were above school 
age, had working assignments on the School grounds. Their I.D. numbers, 
chronological ages, mental ages, scores on tests, the amounts of time it 
took them to complete the program, ~he numbers of errors they made on 
the program, sex, and instructions given them as they went through the 
program are presented in APPENDIX A. 
TABLE II shows the distributions of scores for the 179 subjects who 
were given the program pre-test and for the experimental sample of 80 
subjects selected. The experimental sample was drawn from the 118 subjects 
above the dotted line. The remaining 61 were considered ineligible for the 
















































Selection of Teachers 
A general meeting with all (31) teachers at the Walter E. Fernald 
State School was held in January. At this time I discussed the study, 
showed the movie on programmed instruction (Programming is a Process: 
An Introduction to Instructional Technology), and administered the 
Teacher Questionnaire. 
The questionnaires were scored on the basis of the percentage of 
time they would devote to programmed instruction in their classrooms; 
and, on their responses to 10 yes-no questions about programmed in-
struction. 
An interview was then held with sixteen teachers, eight from 
each end of the Teacher Compatibility Continumn, and eight of these 
finally accepted for the study. 
These eight teachers who participated in this study were selected 
from the regular Institution School Teacher staff of the School. The 
selection was based on: (1) their responses to a questionnaire and (2) 
an interview with this writer, and were thereby ranked from high to low 
on a "Teacher Compatibility with Programmed Instruction" continuum. Four 
teachers from each end of the continuum were then asked to take part in 
the study. These eight teachers were arranged along a "Compatibility 
Scale" from 1 to 8: One represented highest "Compatibility" and eight, 
lowest "Compatibility." Two then from each of these categories were 





RANKING OF THE TEACHERS WITH HIGH VS. LCM REINFORCER 




1 2 3 4 5 6 7 8 
COMPATIB I L IT Y s CALE 
Highest Lowest 
Teachers 1, 3, 5 and 7 were, therefore, "high reinforcers," and 
teachers 2, 4, 6 and 8 were "low reinforcers." This procedure 
strengthened and enhanced the Factor High Vs. Low Reinforcement by 
controlling for variability in the teachers' attitudes toward pro-
grannned instruction as an instructional technique. 
All of the teachers were trained and supervised by this writer. 
All received initial instructions in the mechanics of the teaching 
machines, characteristics and activities of the program, 1 schedule, 2 
administrative procedures, and in the collecting and recording of data. 3 
The four teachers designated as "high reinforcers" were instructed 
by this writer to provide extra reinforcement to the children in their 
groups, and the four teachers designated as "low reinforcers" were 
1Each teacher was given a copy of_.;;.;M_o..;.d..;e..;r_n __ E; n, g'-l_i_s_h..;.:_.;;;F_i..;r..;s..;t--S...;t_e..,p_s_i_n 
Reading for Meaning, (New York: Grolier, Inc., 2nd ed., 1963). (The 
activities for each unit are listed in APPENDIX B). 
2A copy of the schedule for the times and dates each group met is 
presented in APPENDIX B. 
3A copy of the teachers' Daily Data Sheet is presented in APPENDIX B. 
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were instructed to provide no additional reinforcement to that ordinarily 
provided by and inherent in the program. 4 
Definition of variables 
This study was concerned with the following variables: 
1. Assigned variables 
a. Chronological Age - The life age of the subjects, expressed 
in months, at the beginning of the study. 
b. Mental Age - Mental Age scores, expressed in months, ob-
tained from the Peabody Picture Vocabulary Test. 
c. Intelligence - Intelligence Quotient scores obtained from 
the Peabody Picture Vocabulary Test. 
d. Visual Perceptual Skill - Total raw scores obtained from 
the Marianne Frostig Developmental Test of Visual Per-
ception, 3rd. edition. 
e. Auditory Discrimination Ability - A. D. (X) scores from 
the Auditory Discrimination Test by Joseph M. Wepman, 1958. 
f. Academic Achievement (Reading) - Grade level scores in 
Reading obtained from the Wide Range Achievement Test, 
1965 edition. 
g. Academic Achievement (Spelling) - Grade level scores in 
Spelling obtained from the Wide Range Achievement Test, 
1965 edition. 
4specific instructions given to each group of four teachers is 
presented in APPENDIX B. 
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h. Academic Achievement (Arithmetic) - Grade level scores 
in Arithmetic obtained from the Wide Range Achievement 
Test, 1965 edition. 
i. Sex. 
j. Program Pre-test - Number of words read correctly (before 
commencing on program) from a list of 74 words that the 
program purports to teach. 
2. Dependent Variables 
a. Program Post-test - Number of words read correctly (upon 
completion of program) from a list of 74 words that the 
program purports to teach. 
b. Errors - Number of errors made (frames with incorrect 
responses) for total program. 
c. Time - Total time, expressed in minutes, to complete the 
program. 
3. Independent variables 
a. The THI-Grolier Program -- Modern English: First Steps 
in Reading for Meaning presented on an MTA-400 Scholar 
Teaching Machine, under eight replicated conditions. 
Each condition represents a different combination of 
three factors (three main effects): High vs. Low Re-
inforcement, High vs. Low Teacher Compatibility, High 
vs. Low (251. vs. 1007.) Amounts of Time Spent by the 
Teacher with the Groups of Children. 
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Condition 1 - High Reinforcement, High Teacher 
Compatibility, 25% of Time. 
Condition 2 - High Reinforcement, High Teacher 
Compatibility, 1001. of Time. 
Condition 3 - High Reinforcement, Low Teacher 
Compatibility, 257. of Time. 
Condition 4 - High Reinforcement, tow Teacher 
Compatibility, 100% of Time. 
Condition 5 - Low Reinforcement, High Teacher 
Compatibility, 257. of Time. 
Condition 6 - Low Reinforcement, High Teacher 
Compatibility, 1007. of Time. 
Condition 7 - Low Reinforcement, Low Teacher 
Compatibility, 25% of Time. 
Condition 8 - Low Reinforcement, Low Teacher 
Compatibility, 100% of Time. 
Description of Measure,s Employed 
Six measuring instruments were used in this study. Four of these 
were commercially-available standardized tests and two were constructed 
specifically for use in the study. 
1. Auditory Discrimination Test (Form I). Written by Joseph M. 
Wepman. Chicago, Illinois: 950 E. 59th Street, 1958. 
The Auditory Discrimination Test is an easy to administer instrument 
for identifying those children with auditory discrimination deficits. Form 
I contains 40 pairs of words. It is administered individually in a few 
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minutes. A period of practice precedes the test and when the child 
understands what is required, the test is given with the child's back 
to the examiner. The examiner reads word pairs and the child indicates 
whether the words in each pair are the same or different. The score ob-
tained is determined by the number of errors the child makes in calling 
words which are different, identical. 
Wepman (1958) reports a test-retest administration reliability co-
efficient of .91 (N ~ 109); and, a Pearson rank order correlation of +.67 
(N = 214) for difficulty of each phoneme on two forms. 
Articulatory disorders and reading disability is reported as in-
dicators of validity. It is reported, e.g., that of 113 children ranging 
in age from 7 to 15 referred to a remedial reading clinic in Joliet, 
Illinois, 23 showed inadequate discrimination, 86 showed adequate dis-
crimination and 4 showed invalid tests. Of the 80 children who were 
given the test in this study only 12 showed adequate development, 44 
showed inadequate development, and 24 showed invalid tests. The Mean 
for the group was 10.766. 
2. Marianne Frostig Developmental Test of Visual Perception. 
Written by Marianne Frostig in collaboration with Welty Lefever and 
John R. B. Whittlesey. Palo Alto, California: Consulting Psychologists 
Press, 1966. 
The Marianne Frostig Developmental Test of Visual Perception was 
standardized on 2,116 unselected, Southern California nursery and public 
school children ranging in age from 3 - 9. It contains five subtests -
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eye-motor coordination, perception of figure-ground, perception of form 
constancy, perception of position in space and perception of spatial 
relationships. It can be administered individually or in small groups. 
In this study it was given to groups of five to eight children in about 
an hour's time. 
The children in this study were all over 10 years of age; there-
fore, Perceptual Quotient and scaled scores were not used. Only raw 
scores are reported. 
Frostig (1964) reports a number of reliability and validity studies: 
(1) Test-retest reliability coefficients of +.98 (N= 50) based on P. Q. 
using full range of ages; of +.80 (N = 144) based on P. Q. (2) Split-
half reliabiltty correlation coefficients based on raw scores ranging 
from +.78 (8 - 9 year olds) to +.89 (5 - 6 year olds). (3) Product-
moment correlations between scale scores on the Frostig and teacher 
ratings (N = 374 Kindergartners) of classroom adjustment (+.441), motor 
coordination (+.502) and intellectual functioning (+.497). (4) Corre-
lations between scale scores and the Goodenough test are +.460 for 299 
kindergarten children, +.318 for 202 first graders, and +.366 for 214 
second graders. 
The mean Frostig raw score for the sample used in this study was 
50.5. 
3. Peabody Picture Vocabulary Test (Form A). Written by Lloyd 
M. Dunn. Minneapolis, Minnesota: American Guidance Service, Inc., 1957. 
The Peabody Picture Vocabulary Test was used in this study to obtain 
a measure of the intelligence of the sample. It was used because of its 
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suitability for non-verbal or non-reading children. It was standardized 
(Dunn, 1965) on 4,012 cases ranging in age from 2 - 6 to 18 in 1958. 
Alternate from reliability coefficients were obtained by calculating 
Pearson product-moment correlations on the raw scores of the standard-
ization subjects for the two forms (A and B) of the test at eachage 
level from 2 - 6 to 18. Correlations ranged from +0.67 at the six year 
level to +0.84 at the 17 and 18 year levels, with a medium of +o.77. 
validity coefficients are reported (Dunn, 1965) between the Peabody 
and '37 Binet mental age scores (0.60 to 0.87); between the Peabody and 
the 1 60 Binet mental age scores (0.82 to 0.86); and between the Peabody 
and 1 37 Binet I.Q. scores (0.43 to 0.92). 
The mean M.A. for the sample used in this study was 7 - 4 and the 
mean I.Q. was 59. 
4. Wide Range Achievement Test (Reading, Spelling, Arithmetic 
from Pre-School to College). Written by J. F. Jastak, S. W. Bijou and 
S. R. Jastak. Wilmington, Delaware: Guidance Associates, 1965. 
The Wide Range Achievement Test was used to measure the academic 
achievement levels of the sample used in this study, in reading, spelling, 
and arithmetic. It is a widely used individual test and provides for the 
measurement of achievement levels in persons over a wide age range. It 
was standardized (Jastak & Jastak, 1965) on 5,868 cases from age 5 to 
adult in several states. 
Split-half correlation coefficients of the raw scores are reported 
from age 5 to 20-up: 
Reading subtest - .981 at age 5 to .993 at age 7. 
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II: 
Spelling subtest - .963 at age 6 to .987 at age 14. 
Arithmetic subtest - .940 at age 12 to .970 at age 20-up. 
Correlations are also reported between two forms - Level I and 
Reading subtest - .883 at age 14 - 0 to 14 - 11, to .936 at age 
12 - 6 to 12 - 11. 
Spelling subtest - .884 at age 9 - 6 to 9 - 11, to .938 at age 
12 - 0 to 12 - 5. 
Arithmetic subtest - .790 at age 9 - 6 to 9 - 11, to .894 at age 
10 - 6 to 10 - 11. 
Validity coefficients are also reported between the W.R.A.T. and 
a variety of other achievement tests: 
W.R.A.T. Reading (1946 edition) and the New Stanford Paragraph 
Reading +.81 (N = 389). 
W.R.A.T. Spelling (1946 edition) and the New Stanford Dictation 
!!:,!! +.93 (N = 140). 
W.R.A.T. Arithmetic (1946 edition) and the New Stanford Arithmetic 
+.91 (N = 140), 
The mean scores for the sample used in this study were: Reading 1.3, 
Spelling 2.0, and Arithmetic 1.5. 
5. Program Pre-Test and Post-Test. 
1 
The Program Pre-Test and Post-Test was constructed by this writer 
to measure the degree to which the subjects of this study could read the 
1A list of the 74 words used on the pre-test and post-test is 
presented in APPENDIX B. 
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74 words this program purports to teach, at the beginning and at the end 
of the program. Each word was printed in large capital letters on 311 x 
5" cards and shown to the children, one at a time, before and after the 
program. The mean pre-test score was 8.7 and post-test score was 21.5 
for the sample of this study. 
6. Teacher Questionnaire. 
The Teacher Questionnaire 2 used in this study was adapted from a 
similar instrument 3 used by Maier and Jacobs (1964) in studying the use 
of television and programmed textbooks, in teaching Spanish to sixth 
graders, in the Denver Public Schools. 
This instrument was given to 31 Institution School Teachers at the 
Walter E. Fernald State School in an attempt to assess the degree to 
which each was compatible with programmed instruction as an instructional 
technique. It attempted to measure their attitudes toward programmed 
instruction by asking them to indicate what percentage of time they 
would devote to programmed instruction vs. other methods in teaching 
academic subjects to an intermediate educable class of children. In 
addition, the teachers were asked to answer Yes or No to 10 questions 
about programmed instruction. 
Scores were obtained by computing the average percentage of time 
the teachers would use programmed instruction (questions 1 - 8) and 
adding to this the number of 10 Yes-No questions answered Yes. 
2The Teacher Questionnaire used in this study is presented in 
APPENDIX B. 
3A copy of the teacher attitude inventory used in the Denver study 
was optained in a personal conununication from Paul I. Jacobs, November 20, 
1967. 
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Hypotheses to be Tested 
The two major hypotheses of this study are: 
1. There will be positive relationships between the effectiveness 
of programmed instruction and the specific conditions under which it is 
presented. The conditions examined in this study are (1) High Vs. Low 
Reinforcement, (2) High vs. Low Amounts of Time the Teacher Spends with 
the Children, and (3) High Vs. Low Teacher Compatibility with Progrannned 
Instruction as an Instructional Technique. There will be significant 
positive relationships between each of the following conditions (main 
effects) and post-test scores: High Reinforcement; High (100%) Amounts 
of Time the Teacher Spends with the Children; and, High Teacher Com-
patibility with Programmed Instruction as an Instructional Technique. 
High reinforcing teachers who spend most time with the children and who 
are highly compatible with the method will contribute significantly to 
the post-test scores. 
2. There will be positive relationships between theeffectiveness 
of programmed instruction and selected learner characteristics of mentally 
retarded children and youth. The selected learner characteristics 
examined in this study are: Chronological Age, Mental Age, I.Q., Sex, 
Visual Perception, Auditory Discrimination, Reading Grade Level, Spelling 
Grade Level, Arithmetic Grade Level, Program Pre-Test Scores, Time to 
Complete the Program (Minutes), and the Nwnber of Errors Made in the 
Program. More specifically this hypothesis can be stated: 
1. Programmed instruction as a method of teaching reading to 
mentally retarded children and youth will result in significant effects 
due to: (1) Age, (2) Intelligence, (3) Academic Achievement, (4) Visual 
Perceptual Skill, (5) Auditory Discrimination Ability. 
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Older children will have higher post-test scores than younger 
children. 
Higher I.Q. children will have higher post-test scores than lower 
I.Q. children. 
Higher M.A. children will have higher post-test scores than lower 
M.A. children. 
Higher academic achievers will have higher post-test scores than 
lower academic achievers. 
Children with better developed visual perceptual skills will have 
higher post-test scores than those with poorer developed visual perceptual 
skills. 
Children with better developed auditory discrimination ability will 
have higher post-test scores than those with poorer developed auditory 
discrimination ability. 
2. There will be a negative relationship between the error rate and 
post-test scores. Those children making the least number of errors will 
make the highest post-test scores. 
3. There will be a negative relationship between the time to com-
plete the program and intelligence. The more intelligent children will 
complete the program in less time. 
4. There will be no significant differences in post-test scores 
between boys and girls, 
Design of Study 
A 2x2x2 multivariate analysis of variance design for three dimensions 
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of factors (three main effects) was used. These were: (1) High vs. Low 
Reinforcement, (2) High vs. Low Amounts of Time the Teacher Spends with 
the Subjects, and (3) High vs. Low Teacher Compatibility. It provides 
for an analysis of (1) High Vs. Low Reinforcement Effects, (2) 25% vs. 
100% of the Time Teacher Spends with Subjects Effects, (3) High vs. Low 
Teacher Compatibility with Method Effects, and interaction effects between 
them. 
TABLE III, Design of Study, depicts 8 groups. This study, however, 
contained 16 groups. This whole design was, therefore, replicated. There 
were two teachers (1 and 5) who were designated as High Reinforcers, High 
Compatibility (See TABLE Ii), each of whom spent 25% of the time with one 
group and 100% of the time with the other. Teachers 2 and 6, 3 and 7, 4 
and 8, similarly had the same designation: Low Reinforcement, High Com-
patibility; High Reinforcement, Low Compatibility; and, Low Reinforcement 
Low Compatibility, respectively. This arrangement enabled us to obtain a 
degree of control over teacher variability and, therefore, a better under-
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DESIGN OF STUDY 
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I (1, High Reinforcement; 2, Low Reinforcement) 
J (1, 25% of Time; 2, 100% of Time) 
K (1, High Compatibility; 2, Low Compatibility) 
S (Subject, 1-5) 
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TABLE IV 
DESIGN FOR EIGHT TEACHERS, SIXTEEN GROUPS, 
FIVE CHILDREN TO A GROUP, FOR TWO 
PERIODS OF TIME (251. AND 100%) 
25% 5 ~.,,..,...---









25% S ..,..,..,,.. ___  




Te ache r 4 1100% 
5 (Low Reinforcement, 
Low Compatibility) 
25% 












Teacher 8 I 100% 
(Low Reinforcement, 
Low Compatibility) 









1. Equipment - The MTA-400 Scholar Teaching Machine, (Modern Teaching 
Associates, Inc., 1506 West Pierce Street, Milwaukee, Wisconsin 53246~ was 
used in this study. It is 10" high, 18\" wide, 20" long and weighs 33 
pounds. It has a window display area S" high and 7\" wide, a steel case, 
and its cover swings up for easy loading. It has four buttons permitting 
different arrangements of frame advance, but only one button "A," was 
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used by the children to advance the linear program, one frame at a time, 
used in this study. This mechanism simultaneously advanced the synchro-
nized answer tape on which the children wrote their responses with pencils. 
2. Materials - The linear program, Modern English: First Steps in 
Reading for Meaning, 2nd edition, 1963, (Teaching Materials Corporation, 
A division of Grolier, Inc., 575 Lexington Avenue, New York, New York 
10022), was used in this study. It was designed for those students beyond 
the first grade age level who had not yet learned to read. It purports to 
get the student off to a good start in reading, to provide him with the 
necessary skills to continue to read by other methods; to teach 10 sounds, 
74 words, and combination of these in sentences. It consists of 10 units, 
1,702 frames and has taken typical children, for whom it was originally 
devised and on whom revised, from 15 to 25 hours to complete. The 
developers of the program tested the material on about 24 children on 
at least five revisions. Field testing data were requested by this 
writer, but these were not available. 
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CHAPTER IV 
METHODS OF ANALYSIS AND RESULTS 
Analysis Techniques 
A three-way (2x2x2) multivariate analysis of variance on two criterion 
variables (Number of Errors and Post-Test Scores) with covariate adjustment 
on six adjustor variables (Frostig Raw Scores, Wepman X Scores, W.R.A.T. 
Reading Grade Level, W.R.A.T. Spelling Grade Level, W.R.A~T. Arithmetic 
Grade Level and the Program Pre-Test) was performed. Kerlinger (1964) says, 
that this three variable factorial analysis of variance design allows for 





inforcement), between B1 and B2 





(Teacher Compatibility). Four interactions can also be 
tested: Ax B, Ax C, Bx C, and Ax Bx c. 
The three factors, therefore, are: A, Reinforcement (1, High; 2, 
Low); B, Time Teacher Spends with the Children (1, 25%; 2, 100%); and, 
C, Teacher Compatibility (1, High; 2, Low). 
The resulting eight cell design for the three factors (A, B,and C) 
at two levels (1, 2) each and the seven contrast scores for Errors is 
shown geometrically in EIGURE 2. 
Covariate adjustment was performed to statistically equate the 
groups on the aforementioned six interval-scaled adjustor variables. 
Each of these correlated significantly with two of the three criterion 
variables (Errors and Post-Test Scores), but only three with the third 
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criterion variable (Time to Complete Program). This third dependent 
variable did not correlate significantly with the other two dependent 
or criterion variables and was, therefore, not analyzed in terms of 
covariate adjustment on the six adjustor variables. See TABLE v. 
However, a separate analysis of variance of this variable (Time to 
Complete Program) was performed and will be discussed since significant 
differences can be reported without covariate adjustment for the six 
variables; and, another separate analysis of variance of Pre-Test Scores 
was also performed to test statistically the equality of the groups with 
regard to this variable. 
TABLE VI is presented to show that there are no statistically sig-
nificant differences between the groups on Pre-Test Scores. 
Jones (1968) says, 
These covariance variables or adjustors are introduced when one wishes 
to compensate the groups for a priori differences on some initial 
variables. These may be factors such as a pre-test measure, socio-
economic status, etc. Covariance is analogous to partial correlation. 
However, instead of adjusting a continuous variable within a single 
group, one is carrying out the adjustment in each of several groups 
separately. After adjusting the criterion variable in this manner, 
one then looks at the differences in the group means. 
He explains that this is frequently done when groups are not randomly 
assigned, but also when they are. In the latter case it insures actual 
equality and refines the sensitivity of the significant test by explaining 
a portion of the within group variance. This is only true, however, when 
there is a correlation between the adjustor and the criterion. 
Hand computations were made of raw means on Errors (TABLE V.III) for 
main effects and two-way interaction effects by dividing the means for 
each table by the number of groups included in that table. These com• 





GEOMETRIC PICTURE OF THE 2x2x2 MULTIVARIATE ANALYSIS 





























































































































































































































































































































































































































































































































































































































































































































































































































two criterion variables, with covariate adjustment, showed significant 
effects. (See TABLE ~X1t (Errors). The other, criterion variable, Post-
Test Scores, did not. See TABLE Y.II. Three-way interaction effects are 
given in TABLE r~r.r, Column 7, raw means (Errors). TABLE :X: shows the 
computations and adjusted means for the main, two-way and three-way inter-
action effects for the same data. TABLE X t: lists both the raw and 
adjusted means for all effects for Errors. 
Intercorrelations between thirteen variables for 77 subjects were 
computed by machine to four decimal places and are presented in TABLE v. 
The values for the correlation coefficients at the .05 and .01 
levels of significance were derived from a table in Edwards (1954). 
The thirteen variables are: 
1. Chronological Age 
2. Mental Age 
3. Intelligence Quotient 
4. Frostig Raw Score 
5. Wepman X Score 
60 W.R.A.T. Reading Grade Level 
7. W.R.A.T. Spelling Grade Level 
8. W.R.A.T. Arithmetic Grade Level 
9. Program Pre-Test 
10. Time to Complete Program (Minutes) 
11. Number of Errors 
12. Program Pre-Test 
13. Sex. 
This was done in order to discern relationships between variables 
particularly between possible adjustor and criterion variables; and, 
to study relationships between the characteristics of the pupils and 

































































































































































































































































































































































































































































































































































































































































































































































Description of Findings Pertinent 
to the Hypotheses 
Hypothesis I - There will be positive relationships between the 
effectiveness of programmed instruction and the specific conditions 
under which it is presented. 
a. High reinforcing teachers will contribute significantly to 
higher post-test scores. 
b. Teachers who spend 100% of their time working with the children 
will contribute significantly to higher post-test scores. 
c. High teacher compatibility with programmed instruction as an 
instructional technique will contribute significantly to higher post-test 
scores. 
There was no statistically significant differences between the 
groups that could be attributed to main or interaction effects with regard 
to Post-Test Scores. This hypothesis was not, therefore, supported. See 
TABLE XII, 
d. High reinforcing teachers will contribute significantly to fewer 
errors. 
e. Teachers who spend 100% of their time working with the children 
will contribute significantly to fewer errors. 
f. High teacher compatibility with programmed instruction as an in-
structional technique will contribute significantly to fewer errors. 
TABLE :x·rr presents the analysis of covariance for the number of 
errors made by the subjects on the program. There is no "A" effect, but 
a significant "B" effect (F = 6.517, p < 0.013), a significant "C" effect 
(F = 9,538, p < 0.003), and a significant "Ax Bx C" interaction effect 





















































































































































































































































From TABLE X • we see the adjusted means for B1 = 295 .4 and for 
B2 = 221.6. The B1 condition (25% of time the teacher spends with the 
children) is significantly different from the B2 condition (100% of time 
the teacher spends with the children). The B2 condition results in fewer 
errors. Likewise there is a significant difference between adjusted means 
for the c1 condition (212.6) and the c2 condition (304.4). c1 denotes low 
teacher compatibility with programmed instruction as a method and c2 high 
teacher compatibility. 
In cell 121 we see the lowest adjusted mean (194.9) for errors of 
all eight cells. This Ax Bx C interaction effect indicates a significant 
decrease in errors for the group with a high reinforcing teacher, who spent 
100% of the time with the group and who was highly compatible with pro-
grammed instruction as an instructional technique. This combination of 
factors made a significant difference in the results. 
This hypothesis was, therefore, supported by the data in this study. 
g. High reinforcing teachers will contribute significantly to less 
time to complete the program. 
h. Teachers who spend 100% of their time working with the children 
will contribute significantly to less time to complete the program. 
i. High teacher compatibility with programmed instruction as an in-
structional technique will contribute significantly to less time to complete 
the program. 
In TABLE .XIII we can see significant results obtained with regard to 
the time it took to complete the program. There is a significant "C" 
effect (F = 18.606, p < .001) and a significant "Ax C" interaction 
effect (F = 6.418, p < .OS). These data were obtained with raw means. 
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TABLE VIII 
COMPUTATIONS OF RAW MEANS 
(ERRORS) 
Main Effects 
A1 1015.8/4 = 253.9 
A2 1052.2/4 = 263.0 
Bl 1150.0/4 = 287.5 
B2 918.1/4 = 229.5 
Cl 853.5/4 = 213.4 
C2 1214.5/4 = 303.6 
Two-Way Interaction Effects 
AB11 569.0/2 = 284.5 
AB12 446.8/2 = 223.4 
AB21 580.9/2 = 290.5 
AB22 471.3/2 = 235.6 
AC11 438.1/2 = 219.1 
AC12 577.7/2 = 288.8 
AC21 415.4/2 = 207.7 
Ac22 636.8/2 = 318.4 
BCll 484.8/2 = 242.4 
BC12 665.1/2 = 332.5 
BC21 368.7/2 = 184.3 






































































































































































































































































































































































































































































































































































































































































































































































COMPUTATIONS OF ADJUSTED MEANS* 
(ERRORS) 
Main Effects 
Al = 258.5 + 8,8 = 267.3 
A2 = 258.5 - 8.8 = 249.7 
Bl = 258.5 + 36.9 = 295.4 
B2. = 258.5 36.9 = 221.6 
Cl = 258.5 45.9 = 212.6 
C2 = 258.5 + 45.9 = 304.4 
Two-Way Interaction Effects 
Ax Bll = 258.5 + 8.8 + 12.1 
Ax B12 = 258.5 + 8.8 12.1 
Ax B21 = 258.5 8.8 12.1 
Ax B22 = 258.5 - 8.8 + 12.1 
AX ell = 258.5 + 8.8 5.9 
AX C12 = 258.5 + 8.8 + 5.9 
AX C21 = 258.5 8.8 - 5.9 
AX C22 = 258.5 - 8.8 + 5.9 
B x ell = 258.5 + 36.8 + 11.5 
B X C12 = 258.5 + 36.8 11.5 
B X c21 = 258.5 36.8 + 11.5 
B x C22 = 258.5 36.8 11.5 













AX BX Clll = 258.5 + 8.8 + 36.8 - 45.8 + 12.1 
+ 11.5 - 5.9 - 39.7 = 236.3 
*computations of adjusted means was accomplished through the use of the 
Grand Mean (258.5) and the seven Contrast Scores. The Grand Mean is the 
average of the 8 cell means (three-way interaction effects). The seven Con-
trast Scores for the three main effects (A, B, C,) and the four interaction 
effects are: A, 8.8, B, 36.8, c, -45.8, AB, 12.1, AC, -5.9, BC, 11.5, and 
ABC, -39.7. 
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TABLE X --Continued 
Three-Way Interaction Effects 
A x B x c 112 = 258.5 + 8.8 + 36.8 + 45.8 + 12.1 
- 11.5 + 5.9 + 39.7 = 
A x B x C121 = 258.5 + 8.8 - 36.8 - 45.8 - 12.1 
- 11.5 - 5.9 + 39.7 = 
A x B x c122 = 258.5 + 8.8 - 36.8 + 45.8 - 12.1 
+ 5.9 + 11.5 - 39.7 = 
A x B x C211 = 258.5 - 8.8 + 36.8 - 45.8 - 12.1 
+ 5.9 + 11.5 + 39.7 
Ax Bx C212 = 258.5 - 8.8 + 36.8 + 45.8 - 12.1 
- 5.9 - 11.5 - 39.7 = 
Ax Bx C221 = 258.5 - 8.8 - 36.8 - 45.8 + 12.1 
+ 5.9 - 11.5 + 39.7 = 
A x B x C222 = 258.5 - 8.8 - .36.8 + 45.8 + 12.1 





































RAW AND ADJUSTED MEANS FOR MAIN,TWO-WAY, 
AND THREE-WAY INTERACTION EFFECTS 
(ERRORS) 



























































































































































































































































































Since, as was stated earlier, this dependent variable was not significantly 
correlated with the other two dependent (criterion) variables (Errors and 
Post-Test Scores) nor with all the adjustor variables, adjusted means were 
not computed. 
The significant difference for the "C" effect can be discerned from 
TABLE XIII. The total of means for c
1 
groups= 3624.314 and for c2 
groups= 4282.900 (see Mean Table C). The difference here in favor of 
c1 indicates groups with highly compatible teachers take significantly 
less time to go through the program. 
The significant "Ax C" interaction effect is made clear by a com-
parison of the A1c1, A1c2, A2c1, A2c2 data (see Mean Table AC). There 
is a differential effect on Teacher Compatibility across two levels of 
Reinforcement in favor of Low Reinforcing Teachers. This would seem to 
be most significant at the Low Teacher Compatibility level as compared 

















1."'fime to complete program in minutes. 
Significant 
A stmunary of all main, two-way, and three-way interaction effects 













































































































































































































































































































































































































































































































































































































































SUMMARY OFMAIN, TWO-WAY ND THREE-WAY 
INTERACTION EFFECTS 





















Reinforcement Time reacher Comp. 
Criterion Variables A B C AxB Axe BxC AxBxC 
POST-TEST SCORES N.S.* N.S. N.S. N. S. N.S. N.S. N.S. 
NUMBER OF ERRORS N.S. p < .013 p < .003 N.S. N.S. N.S. p<.. 016 
TIME TO CQ1PLETE 
PROGRAM N.S. N.S. p <. .001 . s. p<'.'.05 N.S. N.S . 
* Not Significant 
- 62 .. 
Hypothesis II - Programmed instruction as a method of teaching 
reading to mentally retarded pupils will result in significant effects 
due to: age, intelligence, academic achievement, visual perceptual 
skill, and auditory discrimination ability. 
a. Older children will have higher post-test scores than younger 
children. 
There was no significant correlation between chronological age and 
post-test scores (r = 0.1396). Older pupils did not, therefore, perform 
better than younger ones. Chronological age was significantly and 
negatively correlated, however, with I.Q. (-0.2933) suggesting that 
the older pupils had lower I.Q. scores. It also correlated significantly 
and negatively with Arithmetic suggesting less skill in this area by the 
older pupils in this study. 
b. Higher I,Q. children will have higher post-test scores than 
lower I.Q. children. 
There was no significant correlation between I.Q. and post-test 
scores (r = 0,1465). I.Q. was correlated significantly, however, with 
Frostig Raw Scores (r = 0.2840), with Wepman X Scores (r = -0.2633), 
Reading (r = 0.2372), Spelling (r = 0.2475), Arithmetic (r = 0.5419) 
and with Sex (r = -0.4446). These data are not surprising. One would 
expect that children with better developed visual perceptual skills and 
auditory discrimination ability to be brighter. One could also expect 
that brighter children would perform at a higher level in academic areas. 
The negative correlation between I.Q. and Sex only indicates that the 
boys in this study were younger than the girls. 
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c. Higher M.A. children will have higher post-test scores than 
lower M.A. children. 
There was no significant correlation between M.A. and post-test 
scores (r = 0.1510). There were significant correlations, however, be-
tween M.A. and Wepman X Scores (r = -0.3679), M.A. and Reading (r = 
0.2568), M.A. and Arithmetic (r = 0.4317), M.A. and Program Pre-Test 
(r = 0.2799) and between M.A. and Sex (r = -0.3111). The first four 
could be expected; the last suggests that the boys in this study had 
higher M. A.'s than the girls. 
d. Higher academic achievers will have higher post-test scores 
than lower academic achievers. 
School achievement was highly related to benefit derived from the 
program. Those children who scored high on achievement measures scored 
high on the post•test (W.R.A.T.,Reading, r = 0.6886; W.R.A.T., Spelling, 
r = 0.4789; W.R.A.T., Arithmetic, r = 0.4019). 
e. Children with better developed visual perceptual skills will 
have higher post-test scores than those with poorer developed visual 
perceptual skills. 
Pupils in this study who scored high in visual perceptual skill had 
higher post-test scores. There was a significant correlation between the 
Frostig Raw Score and the Post-Test (r = 0.2841). Interesting negative and 
significant correlations between the Frostig and Time to Complete Program 
(r = -0.4453) suggests that those children with better developed visual 
perceptual skills took less time to complete the program; and, between 
the Frostig and Errors (r = -0.4764) suggest that these children also 
make fewer errors. 
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f. Children with better developed auditory discrimination ability 
will have higher post-test scores than those with poorer developed 
auditory discrimination ability. 
Pupils in this study with better developed auditory discrimination 
skills made higher scores in the post-test. There was a significant 
negative correlation between Wepman X Scores and Post-Test Scores 
(r = 0.2382). The Wepman score is obtained by recording the number of 
errors the child makes in saying "Same" to word pairs that are different. 
A low score, therefore, would be desirable, indicating better auditory 
discrimination ability. The Wepman X Scores were also correlated sig-
nificantly with Errors (r = 0.3317). The correlation this time is 
positive. Those with better developed auditory discrimination ability 
make fewer errors. 
In summary, seven variables correlated significantly with Post-
Test Scores: Frostig Raw Scores, (r = 0.2841); Wepman X Scores, (r = ~ 
0.2382); W.R.A.T., Reading, (r = 0.6886); W.R.A.T., Spelling, (r = 
0.4789); W.R.A.T., Arithmetic, (r = 0.4019); Pre-Test, (r = 0.8176); 
and, Errors, (r = -0.5915). See TABLE Y. 
Hypothesis III - There will be a negative relationship between 
the error rate and post-test scores. Those children making the least 
number of errors will make the highest post-test scores. 
There was a significant negative correlation between the number 
of errors the children made on the program and post-test scores (r = 
-0.5915). This hypothesis was supported. Those children making the 
least number of errors made the highest post-test scores. 
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Hypothesis IV - There will be a negative relationship between the 
time to complete the program and intelligence. The more intelligent 
children will complete the program in less time. 
There were small non-significant negative correlations between the 
time it took the children to complete the program and the two measures 
of intelligence (with M.A., r = -0.1916; and, with I.Q., r = -0.2208). 
This hypothesis was not supported by the data. 
Hypothesis V - There will be no significant differences in post-
test scores between boys and girls. 
There was a very low positive, non-significant, correlation (r = 
0.1067) between sex and post-test scores. There was no difference 




SUMMARY AND CONCLUSIONS 
Purpose and Scope of the Study 
The purpose of this study was to test the effectiveness of progrannned 
instruction, utilizing teaching machines, with mentally retarded pupils. 
It was concerned with the following questions: 
1. Under what conditions is programmed instruction most effective 
with the mentally retarded? And, 
2. What relationships exist between selected characteristics of a 
sample of mentally retarded subjects and the effectiveness of progrannned 
instruction? 
The study was conducted in the Programmed Instruction Classroom of 
the Walter E. Fernald State School, Waltham, Massachusetts during the 
latter part of the 1967-68 school year. Initially, 80 subjects ranging 
in age from 10 to 21, in I.Q. from 42 to 95, were selected from a "pool" 
of 179 to participate in the study. All were residents of the State 
School and had been classified and diagnosed as mentally retarded. Of 
these 80, 77 subjects completed the program and the battery of tests for 
the study. Three subjects (boys) were lost soon after the study had 
begun: one ran away from the School, one went home and was on an "ex• 
tended visit" status, and the third was placed on a work assignment in 
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the connnunity. The final sample consisted of 45 boys and 32 girls. 
In addition to the 77 subjects, 8 teachers employed at the School, 
participated in the study. 
Research Procedures and Design 
Subjects were randomly assigned to 16 groups (5Ss to a group) and 
the groups were randomly assigned to 8 teachers (2 groups to a teacher). 
The teachers were selected on the basis of their responses to a 
questionnaire about progrannned instruction, and interviews with this 
writer; and, judged to be "high compatibility" or "low compatibility" 
teachers with regard to progrannned instruction as an instructional 
technique. Four of each "type" were selected for the study. They were 
instructed to perform differently in terms of reinforcement and the 
amount of time they spent with their groups. Teachers met with their 
first group on one day and with the other on alternate days from March 
4, 1968 to June 10, 1968. Eight groups were scheduled each day, one 
each hour on the hour, from 8:00 A. M. to 5:00 P. M. All subjects re-
ceived a battery of tests: Program Pre-Test, Peabody Picture Vocabulary 
Test, Wepman Auditory Discrimination Test, Marianne Frostig Developmental 
Test of Visual Perception, Wide Range Achievement Test and the Program 
Post-Test. 
Major Findings 
To answer the first major question of this study•- Under what 
conditions is programmed instruction most effective with mentally 
retarded pupils? -- the results indicated that the conditions manipulated 
in this study did not have significant effects on Post-Test scores but did 
on the Number of Errors made and on the Time to complete the Program. 
1. There was a significant decrease in the number of errors made 
by subjects with a high reinforcing teacher, who spent 100% of the time 
with the group and who was highly compatible with programmed instruction. 
2. Low reinforcing, highly compatible teachers resulted in signifi• 
cantly less time for subjects to complete the program. 
To answer the second major question -- What relationships exist 
between selected learner characteristics of a sample of mentally retarded 
pupils and the effectiveness of programmed instruction? -- the results 
indicated that 7 variables correlated significantly with post-test scores: 
Frostig Raw Scores, Wepman X Scores, W.R.A.T. Reading Grade Level, W.R.A.T. 
Spelling Grade Level, W.R.A.T. Arithmetic Grade Level, Program Pre-Test, and 
Number of Errors. There seem, therefore, to be relationships between a 
number of characteristics of pupils and the effectiveness of programmed 
instruction. 
Intercorrelations between 13 variables and an analysis of main and 
interaction effects revealed the following: 
1. Children with better developed visual perceptual skills had 
higher post-test scores than those with poorer developed visual per-
ceptual skills. 
2. Children with better developed auditory discrimination skills 
made higher scores on the post-test than did others. 
3. School achievement was positively related to post-test scores. 
Children who scored high on reading, spelling, and arithmetic scored high 
on post-test scores. 
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4. There was no significant correlation between c. A. and post-
test scores. 
5. There was a statistically significant correlation between the 
number of errors the subjects made on the program and post-test scores. 
Those making least number of errors made highest post-test scores. 
6. Correlations between measures of intelligence and post-test 
scores were not significant. 
7. Correlations between sex and post-test scores were not signifi-
cant. 
Limitations of the Study 
1. It can be argued that this study approached a respectable level 
of internal validity in that the design and random assignment of subjects 
to groups resulted in the control of most confounding variables. The 
differences observed, therefore, between groups with regard to Errors 
and Time to Complete the Program can, fairly safely, be attributed to 
the manipulation of the independent variables. However, one cannot 
claim external validity and one should be reluctant to generalize the 
results of this study to other populations of retarded pupils. The 
sample was composed of residents of a state institution for the mentally 
retarded. There are differences between this group and non-institutionized 
groups who live at home and attend public school special classes, on a 
number of variables. Institutionized children tend to be more severely 
retarded or have concomitant handicapping conditions. Many, though, are 
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very much like their public school special class counterparts, have no 
serious problems, but have been institutionized because of shortcomings 
and deficiencies, in the home or community, in coping with their needs. 
2. Only one program was used in this study. It was selected for 
two reasons: (1) its academic level and content was appropriate to the 
functioning levels of the pupils about whom I was interested; and, (2) 
it was considered by many, with whom I checked, as a good program, well 
devised, field tested and revised. However, to study the effectiveness 
of programmed instruction more thoroughly, one would need to use several 
different programs representing different content areas and levels of 
difficulty, for longer periods of time than that in this study. 
3. An additional indicator, perhaps, of the effectiveness of 
programmed instruction -- a retention measure -- was not employed in 
this study. The post-test was administered within 24 hours after each 
subject completed the program. A retention measure could have been 
given after 30 days, 90 days, and/or a year. 
conclusions and Implications 
During the course of this study one could not help but gain some 
impressions and make some qualitative judgments about the behavior of 
the subjects and teachers with regard to programmed instruction. For 
some children this was a very rewarding and enjoyable experience while 
others found it frustrating -- one boy, for example, could hardly wait 
to get out of the room. He had one of the highest scores (77) on the 
I.Q. test but found the lessons very upsetting. His age (13-5) was 
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below the mean for the group (15.8). He obtained a score of 4 on the 
pre-test and 5 on the post-test for a gain of one word. On the Frostig 
he obtained a score of 58, above the mean for the group (50.5), but on 
the Wepman his score of 17 was well below the mean of 10.7. His reading 
grade level was 1.0, spelling grade level 1.9 and arithmetic grade level 
2.9. He took 693 minutes to complete the program which was well below 
the mean of 993.1 minutes and he made errors on 416 frames which was 
well above the mean of 259.4. He rushed through each session and 
carelessly responded to each frame with apparent anxiety. Future 
research might do well to attend to emotional characteristics of 
pupils and study these in relation to the effectiveness of programmed 
instruction. Others were saddened by the knowledge that the study was 
nearing its end, and when it did finally end, they expressed interest 
in continuing on more advanced and different programs. The attitudes 
of the subjects as a whole seemed to change from one of caution and a 
reluctance to move readily into something new and differene to one of 
eagerness, independence and some self-assurance. It seemed that, once 
they knew what to do, how to respond, how to check their answers, what 
time and day to come to the programmed instruction classroom there was 
a dramatic change in the operation of the study. They seemed to enjoy 
the experience more as time went on. Programmed instruction and teaching 
machines had not been used at the School House except for the brief 
"pilot" study conducted there three years earlier with 8 children. 
During the early part of the study a great deal of calling the 
dormitory buildings was necessary to be sure the children would keep 
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to the schedule. There was some tardiness during this period which 
caused the first few units to get off to a slow start. But, as things 
progressed and the children became familiar with their schedules the 
tardiness problem diminished and another, of early arrivals, began. 
This could be interpreted not only as a change due to familiarity on 
the part of the subjects with their schedules, but also to a certain 
willingness and even eagerness to participate. It wasn't too long 
before the subjects needed no reminder from dormitory personnel or 
teachers of their appointment in the progrannned instruction classroom, 
with few exceptions. Several children brought their friends, attendants 
and volunteers to the room on a variety of occasions to see the machines 
and to talk with me and the teachers. They would request that we dig 
out old answer tapes and show these long strips of their responses to 
their guests. 
Attitudes o.f some teachers seemed to change as well, and some ex-
pressed their desire to use programmed instruction and teaching machines 
in their own classroom. One was interested in taking a course in pro-
grammed instruction and asked where she could do this; another asked for 
reading material in the field; while still another teacher, judged to be 
a "low compatibility" teacher showed real enthusiasm by the end of the 
first month of the study. These attitudenal changes in some teachers 
may have had a confounding effect in the study, diminishing the difference 
between the "high" and "low" compatibility teachers. Every effort was 
made, however, to have teachers continue performing and functioning in 
ways they were asked to at the beginning of the study. 
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Many teachers reported a number of interesting observations on the 
Daily Data Sheet that reflected to some extent their feelings and attitudes 
about the program and indicated how things were going. One teacher on the 
first day, wrote "by frame 15 all understood how machine operated." A 
"high reinforcing" teacher reported, "I encourage them verbally with 'good,' 
'right,' etc. and/or pats on the shoulder;" another said, "pupils responding 
very well to reinforcement;" while still another, "their reaction to verbal 
approval was heartening." This latter teacher wanted to use programmed in-
struction and teaching machines in her classroom next year. Another who 
also expressed this hope reported one day, "This seems to be the point at 
which J, M, and D. o. would profit from classroom instruction beyond the 
short time allowed in the programmed instruction classroom. It seems as 
though a combination of the two would be valuable to these pupils rather 
than having machines an isolated unit." She wanted to combine for longer 
periods of time programmed instruction and teacher instructions than that 
which the children received for one hour every other day in the programmed 
instruction classroom. She planned to do just that in her own classroom 
next year. A sample of other observations reported by the teachers in-
clude "Children enthused at their ability to read," "Errors much fewer 
now,"" Children pleased with their successful responses," "Children 
responding rapidly and show good attention," "They understand now where 
to write answers," "It's unbelievable that P. would make no errors!!! 
He seemed so unattentive and restless." 
The average error rate for the subjects in this study (15.2%) was 
not very different from the error rates obtained by the publishers with 
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typical regular class children although this latter group was much younger 
than the sample used in this study. This suggests that commercially-
available programs devised for and field tested on typical regular class 
children can be effective in their present form with mentally retarded 
children. A highly statistically significant negative correlation was 
found in this study between the number of errors made in the program and 
the post-test scores. Those children making the fewest errors made the 
highest post-test scores. It is reasonable to assume that an analysis 
of response protocols made by the children would reveal areas of the 
program that could be revised and improved with the result that subsequent 
uses of the program would be even more effective. FurthEl"research is in-
dicated in this direction. One could look for specific frames that caused 
undue difficulty, frames with a high error rate. If these could then be 
creatively altered, changed, or supplemented with additional frames, 
difficulties could be avoided, errors reduced and successful responses 
increased. One might employ additional cues -- color, novelty, bolder 
type, etc.; or, add additional frames. For example, if the jump from 
frames 12 to 13 is too difficult, one might insert frames 12a, 12b, 12c, 
12d between them. This would break a difficult step into smaller easier 
steps, eliminate errors and result in more complete learning. 
The statistically significant correlations between visual perceptual 
skills and post-test scores; and, between auditory discrimination skills 
and post-test scores suggests relationships that need further study and 
refinement. Such research would lead to better screening techniques 
for assigning children to programmed instruction thereby assuring higher 
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degrees of academic success. More needs to be done also to ameliorate 
perceptual deficits through programmed instruction sequences. These may 
precede academic programs such as the one used in this study. Such 
sequences would be devised to assure the child has the necessary pre-
requisite skills to go on to the more advanced program. A researcher 
could either change a program and adapt it to the characteristics of 
the child or he could change the child by training him in particular 
skills to deal with the existing program. 
There were no statistically significant correlations found in 
this study, for all groups combined, between M.A. and post-test scores 
and between I.Q. and post-test scores. These did not, therefore, seem 
as critical in this study as other pre-requisite skills measures in 
determining the effectiveness of programmed instruction. A researcher 
would do better to attend to other more relevant variables in his pursuit 
to increase programmed instruction effectiveness. There was, however, a 
small negative, not significant correlation between I.Q. and the time it 
took the subjects to complete the program, suggesting that brighter 
children might finish quicker. It should be pointed out again here 
that the subjects in this study were not allowed to proceed at their 
own rate throughout the program, but only during the last 5 units (75% 
of program}. Had they been permitted to do so throughout the results 
here may have been different, and there might have been a stronger re-
lationship, as one would expect, between I.Q. and time to complete the 
program. 
No significant differences in post-test scores were found that 
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could be attributable to the three main effects, to two-way interaction 
effects or to three-way interaction effects. The extra reinforcement 
given in the form of verbal and gestural approval may not have been 
sufficiently powerful. The reinforcement provided by the program, i.e., 
the correct answer and inunediate confirmation of results may be extremely 
important to mentally retarded children whose academic experiences have 
not always been characterized by great success and achievement. It has 
been said that success breeds success; and, as the subjects in this study 
were making correct responses and realizing it, they didn't need much more 
in the way of reinforcement. It seems that extra reinforcement, at least 
that provided in this study, didn't make any difference with regard to 
post-test scores. Future research may be needed, however, to test more 
powerful or relevant reinforcements and reinforcement schedules, par-
ticularly for some children for whom the reinforcements provided in this 
study were not very effective. One could hypothesize that some subjects 
might work harder for more concrete or other forms of reinforcements. 
There was no sex difference found in this study. Progranuned in-
struction and teaching machines treat each boy or girl equally with no 
bias either for a nice-looking, clean, girl in a new dress or against an 
unattractive, dirty, boy in tattered clothes. They have the same patience 
for each, allow each to participate actively, proceed at his or her own 
pace and they will record objectively how each performs. 
There were noted significant negative correlations between time to 
complete the program and visual perceptual skill, between time and 
spelling level and between time and arithmetic level. Some screening 
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with tests may, therefore, be possible to predict which children will go 
through the program faster. Revision of the program then will get them 
to achieve at higher levels. 
Some screening with tests may also be possible to predict which 
children will make the fewest errors. Results indicate significant 
negative correlations between visual perception and errors, between 
reading level and errors, between spelling level and errors, between 
arithmetic level and errors, and between auditory discrimination and 
errors. Subjects with better developed skills in these areas made fewer 
errors on the program. Such screening information would contribute to 
assuring a higher degree of success on progranuned instruction. 
Results of the study also indicate that with a high reinforcing 
teacher who spends 100% of the time with the group and who is highly 
compatible with programmed instruction as an instructional method there 
is a decrease in errors. Since errors and post-test scores seem to be 
related, one would expect such a combination of effects to similarly 
effect the post-test scores. However, this is not the case. There 
were no significant comparable interaction effects on post-test scores. 
The single most powerful main effect seems to be "Teacher Com-
patibility." We see it operating again with regard to the time it took 
to complete the program. Subjects with highly compatible teachers take 
significantly less time to go through the program. It seems that all 
sorts of interesting things can happen and gains made if the teacher is 
compatible with the way in which she is asked to teach. If teachers are 
convinced that what they are doing is right and best, some differences 
will appear between the performance of their children and the performance 
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of other teachers' children. This may, however, be more pronounced when 
programmed instruction is not used. They didn't make a difference in 
programmed instruction in relation to post-test scores, but they did in 
errors and time. Programmed instruction and teaching machines may lessen 
the effect of the teacher because of their auto-instructional nature, but 
in some ways the difference comes through as it surely did in this study. 
Future research in programmed instruction should not be concerned 
with comparison studies any further. There is no doubt that programmed 
instruction works. This has been demonstrated with typical regular class 
and mentally retarded children. Research should attend to questions of 
the parameters and dimensions of this instructional technique, the re-
finement of the programming process, and the manipulation of reinforcements 
and reinforcement schedules. Through empirical development, that is, 
creative construction and presentation of stimuli, careful analysis of 
responses, revision, and, continuous field testing, special educators 
will make it possible for mentally retarded children to achieve per• 
formance gains heretofore unattainable. 
Programmed instruction and teaching machines are tools for analyzing 
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Subjects C.A. M.A. I.Q. Raw Score A.D. Reading 
(I.D.#) (Months) (Months) (P.P.V.T.) (Frost is?) (Wepman) W.R.A.T. 
01 195 116 70 42 19 o. 7 
02 262 103 58 22 05 1.3 
03 181 090 62 38 19 1. 7 
04 186 147 83 62 12 1.7 
05 151 105 73 73 06 1.3 
06 179 097 66 41 01 1.7 
07 125 087 79 58 08 1.5 
08 158 067 56 42 25 0.4 
09 207 094 57 50 13 1.5 
10 169 078 56 61 17 0.7 
11 170 085 60 69 03 0.9 
12 240 073 47 34 06 1.7 
13 217 067 48 39 13 1.0 
14 212 124 68 44 14 0.6 
15 247 069 45 29 18 0.1 
16 205 122 69 63 04 0.8 
17 233 078 49 65 12 1.5 
18 183 058 44 53 13 1.1 
19 193 097 62 74 18 1.8 
20 140 059 48 50 21 1.0 
21 234 078 49 48 15 1.3 
22 244 065 43 43 14 0.2 
23 174 103 69 55 02 1.7 
24 214 122 67 23 06 1.9 
25 170 062 49 26 13 0.8 
26 209 080 51 55 05 1.7 
27 152 073 55 66 17 1.7 
28 194 069 49 21 16 1.1 
29 186 085 57 48 13 1.8 
30 263 085 52 59 15 1.3 
31 199 124 70 69 01 1.5 
32 199 107 64 52 03 1.7 
33 190 065 47 43 14 o. 7 
34 165 101 68 65 08 1.3 
35 161 113 77 58 17 1.0 
36 165 120 77 57 05 1.3 
37 165 069 52 62 12 1.0 
38 258 101 59 48 03 1.5 
39 247 078 49 46 03 1. 7 
40 158 069 53 27 10 0.2 
41 240 099 58 49 15 0.1 
42 253 085 52 64 18 1.8 
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Subjects C.A. M.A. I.Q. Raw Score A.D. Reading 
(I.D.#) (Months) (Months) (P.P.V.T. (Frostig) (Wepman) W.R.A.T. 
43 128 065 55 39 05 o. 9 
44 231 062 42 55 14 1.1 
45 246 071 46 56 OS 1.8 
46 215 122 67 27 01 2.1 
47 171 055 43 35 13 1.3 
48 199 127 72 49 04 LS 
49 151 097 68 52 20 1.3 
so 190 092 60 71 OS 1.7 
51 215 124 66 76 00 1.3 
52 235 071 46 44 02 1.0 
53 132 073 60 54 10 1.5 
54 216 097 57 45 06 1.5 
55 169 105 71 38 15 1.5 
56 162 092 63 65 15 1.0 
57 160 071 54 42 14 1.0 
58 174 163 95 53 03 1.5 
59 129 075 62 57 07 1. 3 
60 151 087 63 63 14 1.1 
61 192 082 56 68 17 1.8 
62 207 078 so 64 11 1.9 
63 146 069 55 so 10 1.6 
64 165 078 56 53 08 1.3 
65 195 106 77 66 08 1.8 
66 193 078 54 50 10 1.4 
67 183 073 55 55 06 2.0 
68 184 128 81 54 16 1.8 
69 206 092 56 57 18 1.5 
70 208 107 64 40 05 1.6 
71 187 075 53 39 06 1.5 
72 193 065 47 25 12 1.1 
73 190 101 64 58 04 1.5 
74 156 059 so 41 19 1.7 
75 156 069 53 48 25 1.0 
76 147 062 52 47 16 1.1 
77 206 067 45 60 13 1.6 
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Subjects Spelling Arith. Pre ... Time Errors Post 
(I.D,#) W.R.A.T. W.R.A.T. Test <Min.) (Frames) Test Sex 
01 1.9 0.4 01 909 740 02 M 
02 2.2 1.9 16 017 267 34 F 
03 1.6 2.9 03 701 226 04 M 
04 2.6 1.5 22 068 243 46 F 
05 3.3 2.6 02 952 197 04 M 
06 2.2 1.5 08 158 170 26 M 
07 1.7 2.4 04 982 063 36 M 
08 1.6 0.2 01 087 720 00 M 
09 1.9 1.9 01 934 135 07 M 
10 1.9 1.0 00 765 693 03 M 
11 1.9 1.5 02 010 140 05 F 
12 2.2 1.0 01 987 100 62 M 
13 2.2 0.4 05 810 310 12 F 
14 1.9 0.4 00 884 496 09 M 
15 1.3 0.2 00 254 556 00 F 
16 1.9 1.9 02 677 361 01 M 
17 1.9 0.6 08 798 270 29 F 
18 1.9 1.0 02 086 222 02 F 
19 3.7 2.9 27 752 033 so M 
20 1.6 0.6 01 098 164 07 M 
21 1.9 0.8 02 116 174 16 M 
22 1.3 0.4 02 256 591 00 F 
23 1.9 2.3 20 076 041 54 F 
24 1.3 2.4 14 177 248 17 M 
25 2.2 0.6 00 803 380 04 F 
26 3.0 1.9 21 879 087 41 F 
27 2.6 1.9 23 913 063 49 M 
28 1.9 1.0 02 120 920 02 M 
29 3.0 1.0 28 796 258 39 F 
30 2.2 0.6 04 827 287 23 F 
31 1.4 3.2 16 988 061 20 M 
32 2.2 2.3 01 764 178 16 M 
33 1.0 0.6 01 953 716 00 M 
34 2.6 2.9 04 859 227 27 M 
35 1.9 2.9 04 693 416 05 M 
36 2.6 1.5 19 747 059 so M 
37 2.6 1.0 12 831 088 23 M 
38 1.9 0.6 08 176 592 14 M 
39 1.9 1.9 24 094 157 48 M 
40 1.6 0.6 01 999 454 03 M 
41 1.0 0.2 00 064 698 00 F 
42 2.2 0.6 14 103 122 21 F 
43 o. 9 0.6 01 467 334 05 M 
44 1.9 1.0 06 805 064 15 F 
45 2.2 1.9 25 162 111 69 F 
46 1.1 1.0 32 390 322 41 M 
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Subjects Spelling Arith. Pre- Time Errors Post 
(I.D.#) W.R.A.T. W.R.A.T. Test (Min.) (Frames) Test Sex 
47 2.2 o.8 03 097 320 14 F 
48 1.3 1.9 04 088 139 06 M 
49 1.9 1.5 02 143 265 14 M 
50 2.6 3.4 25 865 041 48 M 
51 1.6 2.6 05 957 153 10 F 
52 1.9 0.6 06 123 173 06 F 
53 1.3 2.2 02 314 315 19 M 
54 1.9 1.5 09 304 247 29 M 
55 2.2 1.5 09 974 129 14 M 
56 2.6 2.9 03 733 206 16 M 
57 1.6 1.0 02 809 170 04 M 
58 2.6 2.9 15 869 098 35 M 
59 2.2 2.4 02 059 189 06 M 
60 1.9 3.4 11 809 122 18 M 
61 2.6 3.4 28 670 012 67 F 
62 1.6 2.2 19 758 071 30 F 
63 1.4 1.0 09 042 191 31 F 
64 2.2 0.8 03 080 319 05 M 
65 3.0 3.4 37 970 028 67 M 
66 1.0 1.4 02 038 627 12 F 
67 3.0 2.3 11 035 043 56 F 
68 2.6 3.4 09 703 166 17 M 
69 2.6 1.0 18 279 159 45 F 
70 1.7 1.9 13 107 136 37 M 
71 1.9 1.0 00 285 206 07 F 
72 1.6 0.8 01 342 589 02 F 
73 2.6 2.9 05 922 163 11 F 
74 1.9 1.9 07 400 244 40 F 
75 1.9 0.6 05 995 327 11 F. 
76 2.2 1.9 02 907 238 12 M 
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TOTALS (ERRORS & TIME) 
Subjects Subjects 
(I.D.#) Errors Time (1.D.#) Errors Time 
Group I Group VI 
04 243 1068 05 197 952 
28 920 1120 27 63 913 
38 592 1176 47 320 1097 
63 191 1042 
65 28 970 
Group II Group VII 
26 87 879 07 63 982 
33 716 953 14 496 884 
39 157 1094 37 88 831 
61 12 670 51 153 957 
74 244 1400 73 163 922 
Group Ill Group VIII 
01 740 909 16 361 677 
02 267 1017 22 591 1256 
54 247 1304 35 416 693 
70 136 1107 58 98 869 
75 327 995 62 71 758 
Group IV Group IX 
03 226 701 19 33 752 
13 310 810 30 287 827 
17 270 798 36 59 747 
29 258 796 40 454 999 
68 166 703 
Group V Group X 
06 170 1158 24 248 1177 
15 556 1254 41 698 1064 
20 164 1098 43 334 1467 
34 227 859 49 265 1143 
66 627 1038 67 43 1035 
Subjects Subjects 
(I.D.#) Errors Time (I.D.#) Errors Time 
Group XI Group XIV 
08 720 1087 48 139 1088 
31 61 988 52 173 1123 
42 122 1103 60 122 809 
53 315 1314 76 238 907 
69 159 1279 77 136 808 
Group XII Group XV 
25 380 803 09 135 934 
32 178 764 11 140 1010 
44 64 805 12 100 987 
56 206 733 18 222 1086 
57 170 809 50 41 865 
Group XIII Group XVI 
45 111 1162 10 693 765 
46 322 1390 21 174 1116 
59 189 1059 23 41 1076 
64 319 1080 55 129 974 
72 589 1342 71 206 1285 
o/. 
1 2 3 
0-4 8 4 8 
5-9 2 1 1 
10-14 6 8 7 
15-19 2 2 l 
20-24 7 6 5 
25-29 1 3 2 
30-34 1 2 2 
35-39 
40-44 2 3 
45-49 
50-54 3 
55-59 l 1 
60-64 
65-69 1 
70-75 1 1 1 
76-80 
DISTRIBUTIONS OF RESPONSES TO 
TEACHER QUESTIONNAIRE 
N = 31 
Questions Questions 
4 5 6 7 8 
13 7 6 7 8 1 
1 2 1 l 2 2 
4 9 8 6 7 3 
2 1 4 
5 3 4 5 5 5 
l 1 1 6 
l 4 1 2 7 
8 
3 1 3 3 1 9 
10 
3 1 4 2 
2 1 
1 2 1 
2 1 1 2 
1 1 1 
,_ 99 -





14 16 l 
24 7 
21 5 5 
11 17 3 





Miss GY 10 
Miss TY 10 
Mrs. PS 10 
Miss DR 20 
Mr. GS 20 
Mr. MY 20 
Mr. GM 15 
Mrs. SN 30 
Mrs. JE 20 
Mr. RP 20 
Miss MD 20 
Mrs. RP 20 
Miss FN 25 
Miss TO 40 
Miss ML 40 
Mrs. PE 55 
Mr. AN 75 
Miss MO 15 
Miss PL 0 
Miss CL 10 
Miss SE 0 
Miss ST 0 
Miss LE 0 
Mrs. BN 0 
Miss DN 10 
Mrs. PN 0 
Mr. BL 0 
Mrs. SL 10 
Miss GE 5 
Mrs. JS 0 
Miss AS 5 
PERCENTAGE OF TIME TEACHERS WOULD USE 
PROGRAMMED INSTRUCTION 
Questions 
2 3 4 5 6 7 8 
% % 7. % % % % 
20 20 40 10 10 40 10 
10 20 10 10 10 10 10 
10 10 10 10 10 10 10 
25 25 40 10 20 20 5 
20 20 20 20 20 20 20 
25 40 0 30 55 50 0 
20 25 0 30 40 40 20 
30 30 30 20 20 20 20 
50 40 20 30 60 50 30 
25 30 20 34 40 40 40 
50 0 0 50 75 75 25 
20 0 0 50 40 50 50 
30 15 40 40 60 50 60 
10 0 0 0 0 0 0 
50 40 20 50 50 70 30 
55 65 70 60 55 55 50 
75 75 75 76 76 76 76 
20 20 0 0 0 0 0 
10 20 20 10 20 0 20 
20 10 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
10 10 15 10 10 10 10 
15 10 15 0 25 20 20 
10 10 0 10 10 20 10 
5 0 5 5 5 5 5 
10 10 10 10 10 10 10 
15 5 0 20 30 25 0 
0 0 0 10 10 10 15 
10 10 10 5 10 10 10 







































































*Teachers selected for the study on the basis of the Teacher 
Questionnaire and interview. 
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APPENDIX B 
Documents Pertaining to Research Methodology 
and Procedures 
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SEQUENCE OF ACTIVITIES 
The following time table is presented to indicate the sequence of 
activities performed at the Walter E. Fernald State School: 
December 4, 1967 
December 7, 1967 
December 8, 1967 
December 11-22, 1967 
January 2-9, 1968 
January 10, 1968 
January 11-March 1, 1968 
February 27, 1968 
104 -
Permission received from the 
Research Committee of the 
School to conduct the study 
there. 
Meetings with the Director 
of Education & Training and 
the Principal of Institution 
School to arrange for the 
participation of children and 
teachers in the study; and for 
space in the School House to 
conduct the study. 
Meeting with the Project Coordi-
nator, Self-Help Skills for 
Mentally Retarded Children 
Project, for permission to 
use the teaching machines and 
programs. 
Pre-testing subjects {P.P.V.T. 
and Program Pre-Test). 
Arrange for teaching staff 
meeting. 
Meeting with teaching staff 
to discuss study, show movie 
on programmed instruction and 
administer Teacher Questionnaire. 
Select sample and teachers, 
prepare materials, devise and 
disseminate schedules, arrange 
room for study. 
Meeting with the eight teachers 
selected to discuss the mechanics 
of the machine, characteristics 
of the program, schedules, ad-
ministrative procedures and data 
collection methods. 
February 28, 1968 
March 14, 1968 
March 15, 1968 
April 1, 1968 
March 4-June 10, 1968 
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Meeting with four High Rein-
forcing Teachers, and four 
Low Reinforcing Teachers, 
separately. 
Meeting with four High Rein-
forcing Teachers. 
Meeting with four Low Rein-
forcing Teachers. 
Meeting with eight teachers to 
discuss change in procedure 
for last five units of program. 
Subjects and teachers meet 
daily in groups for programmed 
instruction. 
TEACHER QUESTIONNAIRE 
Name Date ------------------------- -------
One objective of this study is to learn how some rather new in-
structional methods and materials can fit into special class activities. 
Among the new aids available to assist the classroom teacher are tele-
vised instruction, subject matter consultants or specialists, programmed 
textbooks or programmed instruction, and others, such as movies, tape 
recorders, and records. As part of this study, it would be helpful to 
know how much you, the classroom teacher, would like to use these aids 
in teaching some of your subjects. 
You will be asked what percent of classroom time you would like to 
use each of the following: 
a. Classroom teacher 
b. Subject matter consultants or specialists 
c. Televised instruction 
d. Programmed instruction 
e. Other 
"Classroom teacher" is a way of st.J111ItUlrizing the activities you usually 
perform, such as giving explanations and leading class discussions. 
The five choices are listed below each question. Beside each is 
space for you to show the percentage of time you would like to use it. 
Here is an example of how this type of question is answered. 
Suppose you had a class with a wide variety of backgrounds and abili• 




TEACHER QUESTIONNAIRE (CONTINUED) 
Method or Aid Percentage of Time 
a. Classroom teacher (including 
all the teacher's techniques) 60 
b. Subject matter consultant 0 
c. Televised instruction 20 
d. Progrannned instruction 10 
e. Other (please specify) MOVIES 10 
TOTAL 100% 
This teacher would like to devote about 60% of the instructional 
time for geography to the classroom teacher, 0% of the time to a 
subject matter consultant, 20% to televised instruction, 10% to pro. 
grammed instruction, and 10% to other aids, which were specified as 
movies. 
The questions which follow are to be answered in this way. Read 
each question and decide how much you would like to use each method 
and/or aid in your classroom. Assume you are teaching these subjects 
to an intermediate educable class of children at this school. You do 
not, of course, have to use each method or aid every day. You could, 
if you choose, rely exclusively on one or two. Assume that you alone 
must decide how to use each method, and that you have unlimited access 
to each. 
Suppose you had a class with a wide variety of backgrounds and 
abilities (C.A. range 10-15, I.Q. range 50-80). Show how much you 
would use each of the methods or aids for teaching, •... 
2. 
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TEACHER QUESTIONNAIRE (CONTINUED) 
1. Reading 2. Arithmetic 3. Spelling 4. Writing 
a. Classroom teacher 
b. Subject matter 
consultant or 
specialist 
c. Televised instruction 
d. Programmed instruction 
e. Other (Please 
specify) 
Suppose you wanted to provide remedial instruction for some of your 
students. Show how much you would use each of the following methods or 
aids to provide remedial instruction ..... . 
5. Reading 6. Arithmetic 7. Spelling 8. Writing 
a. Classroom teacher 
b. Subject matter 
consultant or 
specialist 
c. Televised instruction 
d. Programmed instruction 




TEACHER QUESTIONNAIRE (CONTINUED) 
Please answer the following questions either yes or no. 
1. Have you used progrannned instruction in your classroom? 
2. Have you taken any courses in progrannned learning? 
3. Have you read articles or books in the field? 
4. Have you discussed the subject with fellow teachers? 
5. Have you considered using programmed materials in your 
class? 
6. Do you feel that progrannned materials and/or teaching 
machines could improve instruction for mentally retarded 
children? 
7. Do you feel this instructional technique can be applied 
to your particular work? 
8. Do you have any plans for using it in the future? 
9. Would you be willing to participate in this study (for 
about one hour per day) assuming you were released from 
your usual duties to do so? 
10. Would you like to know more about programmed instruction? 
4. 
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INSTRUCTION TO THE TEACHERS 
All eight teachers were asked to perform the following functions 
for Units 1 to 5: 
1. Orient the children to the program, teaching machine and 
schedule. Check to see that each child is comfortably seated, can 
see the frame, and is able to reach and press the advanced button. 
Instruct each child in the three parts of the frame: the question or 
information section, where to respond (for first 5 units children are 
required to respond by pointing to one of three alternate choices pro• 
vided in the frame), and where to find the correct answer. 
2. Perform the activities listed in the manual, Modern English: 
First Steps in Reading for Meaning, on pages XIV and XV, for each unit. 
3. Read instructions aloud for each frame to your two groups of 
children and check each child's response individually. 
4. Record on the Daily Data Sheet the frame number on which you 
started the lesson, the frame number on which you stopped for the day, 
the time the lesson started, the time the lesson stopped, the length 
of the instructional period for the day and the numbers of frames on 
which errors were made for each child. (The instructional period in• 
cludes time spent on the teaching machines, in explanations, word games, 
or flash cards). Finally,make any comments on the bottom of this form 
you wish to make, relevant to the study. 
All eight teachers were asked to perform these additional functions 
for Units 6 - 10: 
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1. Allow each child to proceed, on last 5 units, independently 
at his own pace. 
2. Check to see if each child in your two groups can make a star, 
triangle and a square with a pencil on a piece of answer tape. (For the 
last 5 units children will respond by drawing a star, triangle or square 
on the answer tape). 
3. Explain the answer tape and where and how to make responses. 
4. Pass out sharpened pencils with erasers at the beginning of 
eachlesson. Ask each child to write his name and the unit number on 
the answer tape; and, then to write each frame number for each response 
made. 
5. Take out tapes at the end of each session, check responses and 
record numbers of frames on which errors were made on the Daily Data Sheet 
for each child. 
6. Record the time each child completes a unit and starts a new 
one. 
Instructions to the four "High Reinforcing" Teachers: 
1. For your "25%" group give verbal and gestural approval for each 
correct response. This is additional reinforcement to that provided by 
the program itself, i.e., the correct answer. Use comments, such as, 
"good," "that's right," "fine," etc., and, gestures that signify approval 
and encouragement, such as, a smile, a pat on the back, etc. This should 
be done for the first 5 units (25% of the total number of frames in the 
program). For the remainder of the program, last 5 units (75% of the 
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program), just remain in the background but available to carry out the 
activities suggested by the publisher and to attend to any mechanical 
or administrative problems that may arise. 
2. For your "100%" group give verbal and gestural approval for 
each correct response throughout the program. Remain in the foreground 
circulating from child to child during the last 5 units when the children 
are working independently. 
Instruction to the four "Low Reinforcing" Teachers: 
1. For your "25%" group carry out activities suggested by the 
publisher for the first 5 units and offer no praise of any type or 
form. The children will be reinforced by knowing the correct answer 
to each response they make. It will, therefore, not be necessary to 
encourage them to get good results. For the last 5 units just remain 
in the background but available to carry out the activities suggested 
by the publisher and to attend to any mechanical or administrative 
problems that may arise. 
2. For your "100%" group proceed in the same fashion except to 
remain in the foreground, for the last 5 units, circulating from child 
to child. This will suggest you are still with them and readily 




A. After completing the first 35 frames in Unit 1, turn to Picture 
Identification on page xii, and follow these five steps for playing the 
"sound the word" game. 
Instructions for the "sound the word" Game 
Step 1 - Instructor calls out names of objects randomly. Student 
points to object. 
Step 2 - Instructor points to objects randomly. Student calls out 
appropriate name. 
Step 3 - Instructor phoneticizes words. For example, if the in-
structor says "cub-at," the student should point to the 
picture of a cat. To the sound "err-at," the student 
should point to the picture of a rate. 
Step 4 - Instructor phoneticizes a word. Student repeats actual 
word. For example, instructor says "phu-an," student 
answers, "pan." (No picture needed.) 
Step 5 - Student phoneticizes word of his own choosing and in-
structor answers with actual word. For example, student 
says "bud-ed," instructor answers, "bed." 
This game is important in that it teaches the child to go from 
phonetics to the actual word. The first day spend about five or ten 
minutes with the child performing Steps 1, 2, and 3. 
B. After completing all of Unit 1, proceed as follows. 
Child has learned words AT and AN. 
Take 3 x 5 cards or slips of paper and write AT on five of them 
and AN on the other five. Shuffle these cards and draw one card at a 
time randomly. Rave the student read each card. Make up a game where 
the student gets a small reward if he gives ten correct answers in a 
row. 
1Modern English: First Steps in Reading for Meaning, (New York: 
Grolier, Inc., 2nd ed., 1963), pp. XIV-XV. 
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Spend another ten or fifteen minutes familiarizing the student with 
all five steps of the word game. 
UNIT TWO 
Write the letters Band C, and the word BAT on three 3 x 5 cards. 
Mix these in with the cards you have for AT and AN. Use cards as you 
did after Unit 1. 
UNIT THREE 
Make cards for R, CAT, CAN, RAT, and RAN and mix with other cards. 
Leave only one AT and one AN card in the deck. You should now have 10 
cards. Let the student carry these cards around with him so that he can 
show off his newly acquired skill. Continue playing the word game at 
every opportunity with as many new words as you can. 
UNIT FOUR 
Make cards for H, UG, HUG, BUG, and RUG. Have student identify 
these five cards consistently before adding them to the stack of ten 
cards you already have. 
UNIT FIVE 
Make cards for P, S, F, M, IN, PAN, PIN, ING, RING, SAT, SING, FAT, 
FIN, and FAN. 
Student should now be able to read most of these words. Use cards 
to practice those words with which he has trouble. It is important that 
you give the student a chance to show off his new skills. In fact, it 
is a good idea to pay special attention to the child whenever the topic 
of reading is concerned. Have him point out letters he has learned in 
signs, magazines, and newspapers. There is no rule that says all his 
learning should come through his course. When you do teach him a new 
letter (outside the course), emphasize the phonetic sound of the letter 
rather than its name. Before going on to Unit 6, turn to page xxi and 
read the instructions for playing the Matching Game. 
UNIT SIX 
Teach student to find lowercase and uppercase T's in a magazine. 
You should be able to point to one and have him give you the sound as 
"tuh." Do the same for the letters A, U,and I. (NOTE: To begin with, 
teach only short vowel sounds such as A as in CAT, U as in UP, and I as 
in IN.) 
Play the "sound the word" game and the Matching Game. 
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UNIT SEVEN 
Teach student remaining two vowels, E and O (E as in MET, Oas in 
HOT). Put all letters learned so far on flash cards. These letters 
should be A, E, I, O, U, B, C, R, H, P, S, F, M, and T. Let the student 
keep his own set of flash cards with him. Make~ he gets.! chance to 
show off! 
Play the "sound thu word" game and the Matching Game. 
UNIT EIGHT 
Use flash cards to teach the letter sounds P, K, L, and W (upper-
and lowercase). 
Play the "sound the word" game and the Matching Game. 
UNIT NINE 
Use flash cards to teach the letter sounds Q, J, N, and V (upper-
and lowercase). 
Play the "sound the word" game and the Matching Game. 
UNIT TEN 
Keep practicing with all flash cards. Help student sound out new 
words. 











TIME AND DATES SCHEDULE FOR THE 
EIGHT TEACHERS & 16 GROUPS OF CHILDREN 
TIME 




1:00 - 2:00 
2:00 - 3:00 
3:00 - 4:00 
4:00 - 5:00 
MEETING DATES 










March 4,6,8,12,14,18,20,22,26,28 March 5,7,11,13,15,19,21,25,27,29 
April 1,3,5,9,ll,22,24,26,30 April 2,4,8,10,12,23,25,29 
May 2,6,8,10,14,16,20,22,24,28 May 1,3,7,9,13,15,17,21,23,27,29,31 




































































































































THE 74 WORDS USED FOR THE PRE & POST TEST 
AT FAN HAND AFTER 
AN MAT HALL CUP 
BAT MAN FALL UP 
CAT BOY MONKEY TO 
CAN BLOCK AND GATE 
RAT MOP BELL TOO 
RAN BED THUMB CHAIR 
HAT RABBIT THIN GIRL 
HUG SKATE THE ON 
BUG SPOON TREE IS 
RUG FISH TABLE WAS 
PAN FORK GUN MOON 
IN CLOCK RUN BALLOON 
PIN LOCK D00 cow 
RING SOCK DISH NOW 
SAT BALL CAKE ARE 
SING WALL RAKE WERE 
FAT HOUSE NOSE HAS 
FIN HAD 
• 118 • 
MATERIAL COVERED IN PROGRAM 
NO. OF 
UNIT SOUNDS WORDS FRAMES 
I AT, AN, 79 
II B, C BAT, 81 
III R, CAT, CAN, RAT, RAN, 87 
IV H, UG, HAT, HUG, BUG, RUG, 74 
V P, s, F, M, ING, PAN, IN, PIN, RING, SAT, SING, FAT, FIN, 118 
FAN, MAT, MAN, 
VI BOY, BLOCK, MOP, BED, RABBITT, SKATE, 265 
SPOON, FISH, FORK, CLOCK, LOCK, SOCK, 
BALL, WALL, HOUSE, HAND, HALL, FALL, 
MONKEY, AND, BELL, THUMB, THIN, THE 
VII TREE, TABLE, GUN, RUN, DOG, DISH, 265 
CAKE, RAKE, NOSE, AFTER, CUP, UP, TO, 
GATE, TOO, CHAIR, GIRL, ON, IS, WAS, 263 
MOON, BALLOON, 
IX COW, NOW, ARE, WERE, 260 
X HAS, HAD. 210 
TOTAL 17Q2 
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Dr. James L. Evans, Vice President 
Teaching Machines, Inc. 
221 San Pedro Drive, N.E. 
P.O. Box 8451 
Albuquerque, New Mexico 
Dear Dr. Evans: 
September 24, 1968 
While a doctoral student at Boston University last year I 
completed a dissertation study at the Walter E. Fernald 
State School in which I used the First Steps in Reading 
for Meaning (TM-002) program with 77 retarded children. 
My advisor is Dr. Burton Blatt, Chairman of the Department 
of Special Education. I was interested in testing the 
effectiveness of programmed instruction with the mentally 
retarded in terms of selected learner characteristics and 
in terms of varying conditions of presentation. 
I am now writing the dissertation and would like to include 
in the study data about the sample for whom the program 
was devised and revised. 
If possible, I would like to know: 
1. The number of children in the sample 
2. Their ages 
3. Achievement and I.Q. levels 
4. Numbers of errors made by the Ss 
5. Time it took Ss to complete program 
6. Pre-test, post-test scores, and 
7. Geographical locations of Ss. 
Your assistance in this matter is greatly appreciated. 
Sincerely, 





DORSETT EDUCATIONAL SYSTEMS, INC. 
November 18, 1968 
Mr. Lawrence A. Gomes, Jr. 
4 Vincent Avenue 
Belmont, Massachusetts 02178 
Dear Lawrence: 
It has been almost six years since we developed the First Steps in 
Reading for Meaning. We no longer own the records which we 
collected in our learning Laboratory during developmental testing, but 
maybe I can give you some top-of-the-head figures from memory. 
l. This is an estimate, but I ·recal I that we tested the 
materials in one form or the other on at least two 
dozen children on at least five distinct revisions. 
2. The age range would have been between four and 
seven years. With few exceptions, we had no 
achievement tests since the children had not yet 
started school. 
3. We used middle class children and I imagine that 
I . Q. measures, if we had gathered them, wou Id 
have ranged from 90 to 130. 
4. The number of errors made by the students was low, 
probably on the order of l 0 to 15 per cent. During 
validation, we attempted to take into account all 
errors made by students in later revisions. 
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235 SAN PEDRO NE 
ALBUQUERQUE, fl!EW MEXICO 87108 
505-256-.9811 
Mr. Lawrence A. Gomes, Jr. 
Page 2 
November 18, 1968 
5. I regret I have no pre- and post-test gain scores 
at hand. From the nature of the materia I, our 
non-readers would have gotten zero or very near 
to zero on any pre-test, and performance as I 
recal I would probably have been reflected in 
post-test scores of 85 to l 00. 
6. All the students were from Albuquerque. 
Lawrence, I regret having no further data to provide you with. I trust 
that these figures wi 11 give you some guidance in your use of the program. 
I would appreciate very much any reports or results you get in the use of the 
program, since our interest in the effectiveness has not diminished with 
the acquisition of the program by Grolier, the present pub I isher. 
James L. Evans, Ph.D. 
J LE:cs 
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Dr. Milton H. Maier 
500 Dahlia Street 
Washington, D.C. 20012 
Dear Dr. Maier: 
November 1, 1967 
I am a full-time graduate student at Boston University and am 
currently writing a proposal for a doctoral disser~ation. I am in-
terested in studying the effectiveness of programmed instruction with 
mentally retarded children in terms of selected learner characteristics 
and under specific conditions. One condition of interest is the atti-
tude of teachers toward programmed instruction as an instructional 
technique and I would like to include a measure of this in the study. 
I had not been able to find such a test, inventory, or questionnaire 
until I read your 1964 paper.* 
I would greatly appreciate receiving from you a copy of your 
teacher attitude inventory, any suggestions you may have for its use, 
any data you may have from your study (reliability coefficients, etc.); 
and, any recommendations for adapting it to the specific requirements 
of my study. I shall be attempting to measure attitudes of teachers 
in an institution for the mentally retarded and shall be using a 
commercially-available first grade reading program. 
Thank you for your kindness. 
""'Maier, M.H. ~ Jacobs, 
recommendations and results. 
School Prinicpals Bulletin. 
Very truly yours, 
Lawrence A. Gomes, Jr. 
P;. I. Programmed learning -- some 
National Association of Secondary 
1964, 48, 242-255. 
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DEPARTMENT OF THE ARMY 
U.S. ARMY BEHAVIORAL SCIENCE RESEARCH LABORATORY 
WASHINGTON, D.C. 20315 
CRDBSRL A 
Mr. Lawrence A. Gomes, Jr. 
4 Vincent Avenue 
Belmont, Massachusetts 02178 
Dear Mr. Ganes: 
20 November 1967 
The teacher attitude inventory, which you requested in your letter 
of November 1, may be suitable for your needs. I was looking for a copy 
of it at heme, but I must have left all the materials at Educational 
Testing Service. I am forwarding your request to Dr. Paul Jacobs at ETS, 
and he may be able to locate the material you requested. As far as I 
know, there should not be any problems in providing you with the inventory 
and any data as to its characteristics. 
Sincerely yours, 
MILTON H. MAIER 








Mr. Lawrence A. Gomes, Jr. 
4 Vincent Avenue 
Belmont, Massachusetts 02178 
Dear Mr. Gomes: 
PRINCETON, N. J. 08540 
December 1, 1967 
Milton Maier has passed on your letter. I am enclosing a 
copy of our teacher attitude inventory, and a table giving the 
intercorrelations of the first 12 items. 
You might also be interested in the work of Dr. Sigmund 
Tobias, School of Education, C.C.N.Y., 139th St. and Convent 
Ave., New York, N. Y. 10031. He has an article on teacher attitude 
toward programed instruction in the Fall, 1963 Journal of Programed 
Instruction, and I believe he has also done some more recent work 





Paul I ./2acobs 
Research Psychologist 
AREA CODE 609 TELEPHONE 921 ·9000. CABLE, EDUCTESTSVC 
